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1.0 Introduction 

In 1993, Naval Base (NAVBASE) Charleston was added to the Iist of bases scheduled for 

closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

closure and transition of property to the comunity. The Charleston Naval Complex (CNC) 

was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

NAVBASE on April 1,1996. 

Corrective Action (CA) activities are being conducted under the Resource Conservation and 

Recovery Act (RCRA), with the South Carolina Department of Health and Environmental 

Control (SCDHEC) as the lead agency for CA activities at the CNC. All RCRA CA activities 

are performed in accordance with the Final Permit (Permit No. SCO 170 022 560). 

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

and remediation services at the CNC. This submittal has been prepared by CH2M-Jones to 

complete the RCRA Facility Investigation (RFI) for Solid Waste Management Unit (SWMU) 

8 and Area of Concern ( A m )  636. This report also contains a Corrective Measures Study 

(CMS) Work Plan for the SWMU 8/AOC 636 site, which will evaluate corrective measure 

alternatives that are proposed for the soil and groundwater at the site. Figure 1-1 presents 

the location of SWMU 8/AOC 636 and Zone G within the CNC. 

1 .I Background 
AOC 636, which is located immediately east of Brumby Street, lies within the western 

boundary of SWMU 8. SWMU 8 and AOC 636 are bounded by Hobson Avenue to the 

north, Dyess Avenue to the south, Brumby Street to the west, and Building X-10 and AOC 

642 to the east. AOC 642, a former pistol range located south of Building X-10, was 

investigated separately from SWMU 8/AOC 636. The RFI Report Addendum for AOC 642, 

issued by CH2M-Jones on February 1,2002, recommended No Further Action (WA) status 

for the site. This recommendation was subsequently approved by SCDHEC on March 6, 

2002. 

SWMU 8 contained three unlined oil sludge pits that were used to dispose oil sludge from 

1944 to 1977. The pits were later filled and, in 1997, were removed as part of an interim 

measure (IM) conducted at this site. The results of the IM are summarized in Section 3.0 of 

this report. The area is currently an open, unpaved area with gravel and soil cover. Figure 1- 
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2 shows the location of the SWMU 8/AOC 636 site within Zone G and its geographic 

proximity to AOC 642. In addition, Figure 1-2 depicts the IM soil excavation areas. 

AOC 636 is a former torpedo magazine, where torpedoes and munitions were stored in the 

1940s. According to the Zone G RFI Report, Revision 0 (EnSafe Inc. [EnSafe], 1998a), there is 

no historical evidence of repair operations or disposal occurring at this facility. An 

unexploded ordnance (UXO) subcontractor performed geophysical screening of the RFI 

sampling locations for buried UXO, but found no anomalies. In addition, no UXO, torpedo 

parts, or other visual evidence of disposal were observed during the soil excavation IM 

completed at SWMU 8 in the southwest corner of AOC 636. Based on this information, the 

CNC Project Team and the Environmental Detachment Charleston (DET) determined that 

there was no need for a formal UXO survey. Currently, the AOC 636 area contains Building 

161 and an asphalt-paved parking lot. 

1.2 Purpose of the RFI Report AddendumlCMS Work Plan 
This RFI Report Addendum contains two RCRA submittals - the RFI Report Addendum 

and the CMS Work Plan for SWMU 8/AOC 636. Sections 2.0 through 6.0 of this document 

address topics associated with the RFI Report Addendum. This portion of the submittal 

provides information concerning SWMU 8/AOC 636 and documents the conclusions from 

the Zone G RFI Report, Rmision 0 (EnSafe, 1998a). Appendix A provides CH2M-Jones' 

responses to SCDHEC comments regarding the portion of Zone G RFI Report, Revision 0 that 

discusses this site. 

This RFI Report Addendum also provides the results of additional sampling performed 

after completion of the Zone G R F I  Report, Revision 0 to complete the nature and extent 

investigation for chemicals of potential concern (COPCs) that were identified in surface soil, 

subsurface soil, and groundwater. This document evaluates these additional data, and 

provides conclusions regarding further RCRA activities at S W W  8 / A K  636. 

The CMS Work Plan, presented in Section 8.0 of this submittal, evaluates and refines the 

findings for SWMU 8/AOC 636, as presented in the Zone G RFI Report, Revision 0 and 

subsequent investigations, particularIy as they relate to the chemicals of concern (COCs) 

identified at SWMU 8/AOC 636. 

Prior to changing the status of any site to NFA status in the CNC RCRA CA permit, the 

BRAC Cleanup Team (BCT) agreed that the following issues should be considered: 

Status of the RFI 
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Presence of metals (inorganics) in groundwater 

Potential linkage to S W  37, Investigated Sanitary Sewers at the CNC 

Potential linkage to AOC 699, Investigated Storm Sewers at the CNC 

Potential linkage of AOC 504, Investigated Railroad Lines at the CNC 

Potential linkage to surface water bodies (Zone J) 

Potential contamination associated with oil / water separators (OWSs) 

Relevance ox need for land use controls (LUCs) at the site 

Information regarding these issues is provided in Section 6.0 of this submittal. At this time, 

SWMU 8/AOC 436 is not being recommended for NFA. However, the above information is 

presented in this report to accelerate the decision-making process for the site. 

Report Organization 
This MI Report Addendurn/CMS Work Plan consists of the foUowing sections, including 

this introductory section: 

1.0 Introduction - Presents the purpose of the report and background information 

regarding the SWMU 8/AOC 636 area. 

2.0 Summary of RFI Conclusions for SWMU 8fAOC 636 - Summarizes the conclusions 

from the RFI investigations for the area comprising SWMU 8/AOC 636. 

3.0 Interim Measures and USTIAST Removals - Summarizes the IM completed at SWMU 

8. 

4.0 Summary of Additional Investigations -Summarizes information collected at SWMU 

8/AOC 636 after completion of the Zone G R F I  Reporf, Revision 0. 

5.0 COPC/COC Refinement P rov ides  further evaluation of COPCs based on the RFI 

report and additional data to assess them as COCs. 

6.0 Summary of Information Related to Site Closeout Issues-Discusses the various site 

closeout issues that the BCT agreed to evaluate prior to site closeout. 

7.0 Conclusions and Recommendations-Presents a sumrnary of the conclusions from the 

RFI and recommendations for further K R A  CA activities. 

8.0 CMS Work Plan for SWMU 81AOC 636 -This section presents the CMS Work Plan for 

SWMU 8/AOC 636, defines the remedial action objectives (KAOs) and associated media 

cleanup standards (MCSs) for the COCs that are identified in Section 5.0. This section also 
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presents the nature and extent of COCs for the SWMU 8/AOC 636 area, along with the 

CM!3 procedures that will be used to evaluate and compare relevant remedial approaches to 

achieving RAOs and MCSs for the COCs. 

9.0 References -Lists the references used in this document. 

Appendix A contains responses to SCHDHEC comments on the Zone G RFI Report, Revision 

0. 

Appendix B provides excerpts from the Zone G R F Z  Report, h i s i o n  0, including a summary 

of detected chemicals in soil and groundwater samples, and various figures showing 

contaminant plume maps. 

Appendix C contains a copy of the Completion Report, Interim Measure for SWMU 8 (DET, 

November 19,1999). 

Appendix D contains the analytical data for the post-RFI soil and groundwater collection 

events conducted at S W  8/AOC 636. 

Appendix E contains the data validation report for the post-WI soil and groundwater 

collection events. 

Appendix F contains the well log and construction diagram for G008GW04D. 

Appendix G presents the Technical Memorandum Hydrazine Analytical Methods and Results 

(CH2M-Jones, 2002). 

Appendix H contains summaries from the UCL95 surface soil COPC calculations. 

Appendix I contains a summary of the concentrations of the seven individual PAH 

constituents used for BEQ calculation, including the data set used to calculate the mean 

concentrations. 

Appendix J contains the site-specific SSL and DAF Calculations for benzene and 1,1,2- 

trichloroe thane. 

All tables and figures appear at the end of their respective sections. 
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2.0 Summary of RFI Conclusions for SWMU 81 
2 AOC 636 

Section 10.6 of the Zone G RFI Report, Revision 0 (EnSafe, 1998a) presented the results of the 

soil and groundwater investigations, including conclusions concerning site geology and 

hydrogeology, nature and extent of contamination, and risk assessment for SWMU 8/AOC 

636. Conclusions from the Zone G RF1 wort, Revision 0 are summarized as part of this 

section. 

2.1 Site Geology and Hydrogeology 
A detailed description of Zone G geology and hydrogeology are summarized in Section 2.0 

of the Zone G KFE Report, Rarision 0. The lowermost stratigraphic unit identified in Zone G is 

the Ashley Formation (Ta) member of the Mid-Tertiary age Cooper Group. According to the 

Zone G RFI  Report, Revision 0, the Ta was encountered throughout Zone G at elevations ' 

ranging from -16.6 to 4 9  feet mean sea level (ft msl) and is higher in the eastern portion of 

Zone G than in the western and southern portions. The Ta is a tight, slightly calcareous, 

clayey silt with varying amounts of fine-grained sand which decreases rapidly with depth. 

Overlying the Ta are younger Upper-Tertiary and Quaternary-age stratigraphic units. The 

Quaternary-age sediments range from 25 to 55 feet thick. During the RFI field activities 

three distinct Quaternary-age litho-stratigraphic units were identified as Quaternary Clay 

(Qc), Quaternary Marsh (Qrn), and Quaternary Sand (Qs). The Qc deposits consist of a stiff 

very fine to fine grained sandy and silty clay. The Qc unit was commonly found in the 

upper 10 to 15 feet of the shallow subsurface. The Qm is a soft, sticky clay, occasionally 

laminated with sand, silt, and shelly lenses. It has a high organic content, low plasticity, and 

a distinctive hydrogen sulfide odor. According to the Zone G R F I  Report, Revision 0, the Qrn 

is approximately 45 feet thick in the southeastern portion of Zone G and decreases to 

approximately 7 feet thick in the western portion. The uppermost unit, Qs, is primarily very 

fine to medium silty sand, well to moderately well sorted and loose. The Qs deposits in 

Zone G range from thin lenses ranging from 0.5 to 1.7 feet thick to thicker lenses of four feet 

thick. 

Groundwater elevations in the immediate area of SWMU 8/AOC 636 are tidal influenced 

and range widely from -0.5 to 5 f t  rnsl. As reported in the Zone G RFI Repart, Revision 0, 

groundwater flow in the surf cia1 aquifer is highly variable in gradient and direction with a 
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groundwater depression existing outside the north corner boundary of AOC 636. Figure 2-1 

presents a potentiometric surface map using groundwater elevation data collected on 

March 15,2002. 

Surface Soil Sampling and Analysis 

2.2.1 RFI Surface Soil Results 
In September and October 1993 prior to the scheduled MI field activities, 31 soil sample 

locations identified as G008SB01 through G008SB31 were used to characterize the surface (0 

to 1 feet below land surface [ft bls]) soil throughout SWMU 8. As part of the original RFI 

field work, three soil sample locations identified as G008SB001 through G008SB003 were 

advanced in September 1996 at SWMU 8 to confirm the results from the 1993 sampling 

event. As part of the 1996 sampling event, nine soil sample locations identified as 

G636SB001 through G636SB009 were used to characterize the surface soil (0 to 1 ft bls) in the 

immediate area of AOC 636. Finally, in January 1997, five additional soil sample locations 

idenlified as G636SB010 through G636SB014 were advanced at AOC 636 to further delineate 

contaminants identified from the 1996 event. These 48 soil sample locations are depicted in 

Figure 2-2. 

The 43 samples collected during the pre-RFI (i.e., 1993) and the initial RFI sampling event 

(i.e., 1996) were analyzed for volatile organic compounds (VOCs), semivolatile organic 

compounds (SVOCs), metals, pesticides, polychlorinated biphenyls (PCBs), and 

propellants/explosives. The five samples collected during the second RFI sampling event 

conducted in 1997 were analyzed for SVOCs, metals, pesticides, and PCBs. Table 10.6.5 of 

the Zone G RFI Report, Renision 0 presents a summary of the concentrations of analytes 

detected during the three soil sampling events. A copy of this table is provided in Appendix 

B. 

Surface soil sample analytical results were compared to their corresponding U.S. 

Environmental Protection Agency (EPA) Region 111 residential risk-based concentration 

(RBC) (hazard index [HIJ=O.l), and the Zone G background reference concentration (BRC) 

for metals. Surface soil analytical results were not compared to the EPA Office of Solid 

Waste and Emergency Response (OSWER) soil screening levels (SSLs) in the Zone G RFI 

Report, Reuision 0. 

Benzo[a]Pyrene Equivalents 
Calculated benzo[a]pyrene equivalent (BEQ) concentrations in 17of the 48 surface soil 

samples were greater than the EPA Region III residential RBC of 87 micrograms per 
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kilogram (pg/kg). Six of these were collected from AOC 636. Figure 10.6.7 in the Zone G RFI 

Rqorf, Revision 0 presents the soil sample locations with the detected concentrations of 

BEQs in surface soil. A copy of figwe 10.6.7 is provided in Appendix B. 

Benzo[a]anthracene and bemob]  fluoranthene were detected in five of the 48 samples 

above their EPA Region IU residential RBC of 0.87 &kg. Benzo[kjfluoranthene was 

detected at a concentration of 20.75 pg/kg from the sample collected from G008SBl1, which 

is above EPA Region III residential RBC of 8.7 pg/kg. Benzo[a]pyrene was detected in 16 of 

the 48 samples collected above its EPA Region III residential IZBC of 0.087 pg/kg, and 

dibenz[a,hJanthracene were detected in 4 of the 48 samples above its EPA Region JII 

residential RBC of 0.087 pg/kg. Six of the 14 benzo[a]pyrene concentrations were from 

samples collected at AOC 636. hdeno[l,2,3-c,d]pyrene was detected in three samples above 

its EPA Region Ill  residential RBC of 0.87 pg/kg. 

PesticideslPolychlorinated BiphenylslHydrazine 
The pesticide, dieldrin, was detected in the sample collected from G008SBll at a 

concentration of 46 pg/kg which is slightly above its EPA Region III residential RBC of 40 

pg/kg. Aroclor-1260 was detected in two of the 48 samples above its EPA Region III 

residential RBC of 320 pg/kg. These two samples were collected from AOC 636. In addition, 

hydrazine was reportedly detected in one sample collected from SWMU 8 above its EPA 

Region 111 residential RBC of 210 pg/kg. Figures 10.6.9,10.6.10, and 10.6.12 in the Zone G 

RFI Report, Rmisiun 0 present the sample locations with the detected surface soil 

concentrations of dieldrin, Aroclor-1260, and hydrazine, respectively. A copy of each figure 

is provided in Appendix B. 

Inorganics 
Antimony (three of 48 pre-RFI and RFE samples), arsenic (four samples), chromium (four 

samples), lead (one sample), thallium (one sample) were detected above their EPA Region 

HI residential RBCs (HI=0.1) and Zone G background reference concentrations. Figures 

10.6.14 through 10.6-18 in the Zone G RFZ Report, Revision 0 present the surface soil 

concentration distribution of each of the five metals. A copy of each figure is provided in 

Appendix B. 

Iron was detected in 39 of the 48 surface soil samples above the EPA Region I11 residential 

RBC (HI=0.1) value of 2,300 milligrams per kilogram (mg/kg). According to the Zone G R F I  

Report, Revision 0, a background concentration for iron was not established because it is 

considered an essential nutrient. 
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VOCs 
Detected concentrations of VOCs did not exceed their corresponding EPA Region 111 

residential RBCs. 

The Zone G RFI wort, Revision 0 identified Aroclor-1260, BEQs, hydrazine, antimony, 

arsenic, chromium, and thallium as COCs in the surface soil at SWMU 8/AOC 636. The 

metals were identified as soil pathway COCs based on their contribution to cumulative 

residential HI projections. According to the Zone G MI Report, Revision 0 hydrazine did not 

exceed EPA's acceptable threshold of 1E-06 in any of the three individual exposure 

pathways (i.e., incidental ingestion, dermal contact, and inhalation), however, it was 

identified as a COC due to a cumulative incremental lifetime cancer risk (ILCR) exceeding 

IE-06. A summary of the Zone G RFI  Report, Revision 0 human health risk assessment is 

provided in Section 2.5. 

2.2.2 Fuel Distribution System Surface Soil Results 
Three surface soil locations identified as GFDSSC012, GFDSSC014, and GFDSSCO16 within 

the SWMU 8/AOC 636 boundary were used to characterize the soil in the immediate area 

of the fuel distribution lines. On December 45,1996, one surface soil sample (0 to 1 ft bls) 

was collected from each of the three locations and analyzed for VOCs, SVOCs, PCBs, 

pesticides, metals, cyanide, and total petroleum hydrocarbons. The three fuel distribution 

system (FDS) surface soil sample locations are presented in Figure 2-2. The Zone G RFI 

Report, Revision 0 did not provide a comparison of the detected concentrations from the FDS 

samples against screening criteria. CHZM-Jones compared h e  analytical results from these 

samples to their corresponding EPA Region In RBC (HI=O.l), the EPA SSL, and the Zone G 

BRC for metals. 

Aroclor-1260, detected at a concentration of 0.84 J mg/kg in the sample collected from 

GFDSSC012, is slightly greater than its EPA Region I11 residential RBC of 0.32 pg/kg. Tn 
addition, arsenic and chromium were detected at concentrations of 28.8 and 40.8 mg/kg, 
respectively, in the sample collected from GFDSSC016 which are above their corresponding 

EPA Region III residential RBCs and Zone G background range for metals. Aroclor-1260, 

arsenic, and chromium were identified in Zone G R F I  Report, Revision 0 as COCs in the 

surface soil at SWMU 8/AOC 636. Pesticides and cyanide were not detected above method 

detection limits (MDLs). Thus, no additional COPCs were identified from the three FDS 

surface soil samples. 

SWMUBAOC636GRFIRACMSWPRRrO DOC 
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Subsurface Soil Sampling and Analysis 
During the pre-WI field sampling event subsurface soil samples (3 to 5 ft bls) were collected 

from only 16 of the 31 sample locations (i.e., G008SB02, G008SB03, GOOSSBll, GOOSSB12, 

G008SB19 through G008SB28, G008SB30, and G008SB31). Because shallow groundwater 

was encountered during the RFI sampling investigations, subsurface soil samples were 

collected from only five of the 12 locations (G636SB002 through G636SB005 and G636SB009) 

during the September 1996 event and from only two of the five locations (G636SB013 and 

G636SB014) during the january 1997 event. Subsurface soil samples were analyzed for the 

same constituents as the surface soil samples collected from the same locations. The soil 

sample locations are provided in Figure 2-2. 

Subsurface soil sample analytical results were compared to their corresponding SSLs with a 

dilution attenuation factor of 20 (DAF=20) and their Zone G BRC for metals. 

VOCs 
The VOCs 1,1,2,2-trichloroethane (1,1,2,2-TCA) and 1,1,2-trichloroethane (1,1,2-TCA) were 

each detected in one sample above their corresponding SSL (DAF=20) of 3 micrograms per 

liter (wg/L) and 20 pg/L, respectively. 1,1,2,2-TCA was detected at a concentration of 10 

pg/L in the sample collected from G636SB009 and 1,1,2-TCA was detected at a 

concentration of 92 pg/L in the sample collected from G008SB22. A plan view of these 

subsurface soil sample locations with the concentration distribution of 1,1,2,2-TCA and 

1,1,2-TCA were provided in the Zone G R F I  Report, Revision 0 as Figures 10.6.5 and 10.6.6, 

respectively. A copy of each figure is provided in Appendix B. 

BEQs and SVOCs 
Benzo[a]anthracene, the only SVOC detected above its screening criteria, was detected at a 

concentration of 2,400 pg/L in the sample collected from G008SB28, which exceeds its SSL 

(DAF=20) of 2,000 pg/L. Subsurface soil BEQ concentrations were not calculated in the Zone 

G RFI Report, Revision 0. 

PesticideslPCBslHydrazine 
The pesticide dieldrin was detected in three pre-RFI samples at concentrations above its SSL 

(DAF=20) of 4 pg/kg. Hydrazine was reportedly detected in three subsurface soil samples 

collected from AOC 636 during the September 1996 investigation above its SSL (DAF=20) of 

0.088 &kg. Figures 10.6.11 and 10.6.13 in the Zone G RFZ Report, Revision 0 depict dieldrin 

and hydrazine concentration distribution in subsurface soil, respectively. A copy of each 

SWMUBAOC636GRFIRACMSWRNO DOC 2-5 
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figure is provided in Appendix B. The detected concentrations of PCBs did not exceed their 

corresponding SSL (DAF=20). 

Inorganics 
Antimony (four of 23 pre-RFl and RFI samples), copper (two samples), lead (two samples), 

manganese (one sample), mercury (one sample), and thallium (one sample) were detected 

above their S S t s  (DAF=20) and Zone G BRCs. Figures 10.6.19 through 10.6.24 in the Zone G 

RFI Report, Revision 0 present the subsurface soil concentration distribution of each of the six 

metals. A copy of each figure is provided in Appendix B. 

No subsurface soil COPCs were identified for SWMU 8/AOC 636 in the Zone G RFl Report, 
&vision 0. 

Groundwater Sampling and Analysis 

2.4.1 Groundwater Screening Results 
Five direct-push technology (DPT) borings were advanced within SWMU 8 to investigate 

potential impacts from the portion of the sanitary sewer system identified as SWMU 37. On 

June 15,1997, one sample was collected from each of the five borings identified as 

LGO37GP023 through LG037GP027. The five DPT borings are presented in Figure 2-3. 

Section 20, Volume 2 of 12 of the Zone L RFI Report (EnSafe, 1998b) indicates that DPT 

groundwater samples were collected up to a depth of approximately 15 ft  bls. Based on 

information obtained from the sewer line surveys conducted during the Zone L 

investigations, the invert elevations ranged from 6 to 13 ft bh. Groundwater DPT samples 

were collected at or below the pipe invert eIevation. The sample locations were determined 

based on the sampling scheme provided in the Zone 15 RFI Work Plan (EnSafe, 1995). For the 

basewide investigation samples were collected at manhole locations, and approximately 

every 200 ft along the sewer h e .  At S W W  8 the locations of LG037GP023 through 

LG037GP027 are adjacent to manholes. 

The five DPT samples were analyzed for VOCs, metals, and cyanide. VOCs and cyanide 

were not detected above MDLs. The Zone G X F I  Report, Revision 0 did not provide a 

comparison of detected metal concentrations from the DPT samples against screening 

criteria due to elevated turbidity in the samples that rendered them non-representative of 

groundwater quality. 

SWMWOC636GRFIRACMSWPflEVO DOC 
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2.4.2 Groundwater Monitoring Results 
SWMU 81AOC 636 Monitoring Well Results 
During the original RFI field activities, six shallow groundwater monitoring wells identified 

as G008GW001 through G008GW006 were installed at SWMU 8. One shallow monitoring 

well, identified as G636GW001, was installed at AOC 636. These wells were installed to 

characterize the nature of potential contaminants in the saturated zone above the Ashley 

Formation from operations associated with the former sludge pits (SWMU 8) and the 

former torpedo magazine (AOC 636). The locations of these wells are shown in Figure 2-3. 

With the exception of monitoring we& G008GW001 and G008GW003, each shallow 

monitoring well was designed to intersect the groundwater table and consisted of a 10-ft 

well screen, with the top of the well screen placed at a range of approximately 2.3 to 5.4 ft 

bls. Monitoring wells G008GW001 and G008GW003 were constructed with a 10-ft well 

screen and installed with the top of the well screen at approximately 10.2 and 10.3 ft bls, 

respectively. They were designed to monitor shallow groundwater at a deeper elevation. 

Groundwater samples were collected from the seven wells during three sampling events 

conducted on November 15,1996, May 20-23,1997, and September 13-16,1997. Samples 

collected during the initial November 1996 sampling event were analyzed for VOCs, 

SVOCs, metals, pesticides, and PCBs. The groundwater sample collected from monitoring 

well G636GW001 was also analyzed for explosives and propellants. Groundwater samples 

collected during the second (i.e., May 1997) and third (i.e., September 1997) event were 

analyzed for VOCs, SVOCs, metals, pesticides, PCBs, explosives, and hydrazine. Table 

10.6.10 of the Zone G RFI Repart, Revision 0 presents a summary of the concentrations of 

analytes detected in the groundwater samples collected from the seven monitoring wells 

during the original RFI. A copy of this table is provided in Appendix B. 

Detected chemicals in the shallow groundwater samples were compared with their 

respective maximum contaminant levels (MCLs), EPA Region 111 tap water RBCs, and Zone 

G BRCs for metals in groundwater. 

Bis(2-ethylhexy1)phthalate (BEHP) was detected at a concentration of 46 pg/L in the sample 

collected from G008GW004 during the November 1996 sampling event. This concentration 

exceeds its EPA Region I11 tap water RBC of 4.8 ~lg /L.  Hydrazine was reportedly detected 

in two samples during the May 1997 samphg event and in five samples during the 

September 1997 sampling event above its EPA Region 111 tap water RBC of 0.022 pg/L. 

Antimony, iron, thallium, and vanadium were the only metals detected at concentrations 

above their screening criteria. Antimony was detected at concentrations of 22.6 and 12.6 
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pg/L in samples collected from G008GW003 during the November 1996 and May 1997 

sampling events, respectively. These concentrations are greater than the MCL of 6 pg/L. 

Iron was detected in each sample collected from the seven monitoring wells during the 

three RFI sampling events at concentrations ranging from 1,100 pg/L (G008GW003; 

November 1996) to 56,100 pg/L (G636GW001; May 1997). Except for the sample collected 

from G008GW003 during the November 1996 sampling event, these concentrations are 

above the EPA Region I11 tap water RBC (H1=0.1) of 1,100 pg/L. These concentrations were 

not screened against a background concentration, since according to the Zone G RF1 Report, 

Revision 0, a background concentration for iron was not established because it is an essential 

nutrient. 

Thallium was detected in two samples during the November 1996 event and in three 

samples during the May 1997 event at concentrations ranging from 3.9 pg/L (GOOBGW002; 

November 1996) to 7.4 pg/L (GOOBGW003; May 1997). These concentrations are greater than 

the MCL of 2.0 pg/L. Figure 10.6.29 in the Zone G RFI Report, Revision 0 depicts the detected 

concentrations of thallium in the samples collected from the seven shallow monitoring 

wells. A copy of this figure is presented in Appendix B. 

During the three RFI sampling events, vanadium was detected in only one sample 

(G008GW003; 49 pg/L - November 1996) above its EPA Region III tap water RBC of 26 

pg/L and Zone G BRC of 15.4 pg/L. 

VOCs were not detected at concentrations above their corresponding screening criteria. 

Pesticides and PCBs were not detected above MDLs. 

The Zone G RFI Report, Revision 0 identified BEHP, antimony, barium, thallium, and 

vanadium as COCs in the groundwater at SWMU 8/AOC 636. 

Fuel Distribution System Monitoring Well Results 
Five FDS monitoring wells identified as GFDSG WOZA, GFDSG W02C, GFDSCW02D, 

GFDSGWO3B, and GFDSGW03C within the SWMU 8/AOC 636 boundary were installed to 

monitor the groundwater in the immediate area of the fuel distribution lines. The Iocations 

of these five wells are shown in Figure 2-3. Except for monitoring well GFDSGWOZD, each 

of the four remaining FDS wells are constructed with a 5-ft well screen placed at an 

elevation of approximately 7 to 11.5 ft  bls. Monitoring well GFDSGW02D designed to 

intersect the groundwater table consists of a 10-ft well screen, with the top of the well 

screen placed at approximately 2.9 ft bls. 
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With the exception of monitoring well GFDSGW02Dr groundwater samples were collected 

from the four wells during two sampling events conducted on January 15-16,1997 and May 

3O-June 4,1997. Samples collected during these sampling events were analyzed for VOCs, 

SVOCs, metals, and cyanide. One sample was collected from monitoring well GFDSGW02D 

on March 3,3999 and analyzed for SVOCs, metals, and the VOCs benzene, ethylbenzene, 

toluene, and xylenes. The Zone G RFI Report, Rmision 0 did not provide a comparison of 

detected concentrations from the samples collected from the FDS wells against screening 

criteria. Screening of detected chemicals for COPCs in groundwater against current 

screening criteria was conducted by CHZM-Jones. 

Detected chemicals in the groundwater samples were compared with their respective 

MCLs, EPA Region 111 tap water RBG, and Zone G BRCs for metals in groundwater. Iron 

and thallium were the only constituents detected above their screening criteria in the 

samples collected from the four FDS wells (i.e., GFDSGWOZA, GFDSGW02C, GFDSGW03B, 

and GFDSGW03C) during the two 1997 sampling events. 

Iron was detected in each sample collected during the two 1997 sampling events (i.e., 

GFDSGW02A1 GFDSGWOZC, GFDSGW03l3, and GFDSGW03C) at concentrations ranging 

from 974 pg/L (GFDSGW03B; January 1997) to 5,410 p g / L  (GFDSGW02C; May 1997). 

Except for the sample collected from GFDSGW03B collected during the January 1997 

sampling event, these concentrations are above the EPA Region 111 tap water RBC (HI=O.l) 

of 1,100 @g/L. Seven of the 21 iron concentrations in the samples collected from the SWMU 

8/AOC 636 wells during the RFI were an order of magnitude greater than this maximum 

concentration of 5,410 pg/L. According to the Zone G RFI Report, Revision 0, a background 

concentration for iron was not established because it is an essential nutrient. As a result, 

iron was not identified as a COC in groundwater. 

Thallium was detected in each of the four samples collected during the January 1997 event 

at concentrations ranging from 3.OJ (GFDSGWO3B) to 5.8J (GFDSGWOZA) pg/L. These 

concentrations are greater than the MCL of 2.0 pg/L. However, thallium was not detected 

above its MDL of 5.0 pg/L in any of the samples collected during the May 1997 event. The 

Zone G RFI Report, Revision 0 identified thallium as a COC in the groundwater at 

SWMU 8/AOC 636. 

Human Health Risk Assessment 
As part of the Zone G RFI Report, Revision 0, EnSafe conducted a human health risk 

assessment (HHRA) for the COPCs identified in surface soil (i.e., aroclor-1260, BEQs, 
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antimony, arsenic, chromium, lead, thallium, aldrin, dieldrin, and hydrazine) and 

groundwater (i.e., antimony, barium, thabum, vanadium, and BEHP). Exposure was 

evaluated for a future residential receptor scenario and a current and future site worker 

scenario, using the incidental ingestion, dermal contact, and inhalation exposure pathways. 

However, since no VOCs were identified as  COPCs at S W  8/AOC 636, the inhalation 

pathway was not addressed for groundwater. For noncarcinogenic contaminants evaluated 

for future site residents, hazard was computed separately to address child and adult 

exposure. 

These COPCs were further evaluated in the fixed-point risk evaluation (FRE) to evaluate 

which of these parameters was considered a COC at SWMtr 8/AOC 636. COCs were 

identified on cumulative pathway risk and hazard projections for SWMU 8/AOC 636 on a 
medium-specific basis. EPA has established a generally acceptable risk range of 1E-04 to 1E- 

06 and a HI index threshold of 1.0. According to the Zone G R F I  Report, Revision 0, a COC, as 

recommended by SCDHEC, is any chemical contributing to a cumulative risk level of 1E-06 

or greater and/or a cumulative HI above 1.0, and if an individual ILCR exceeds 1E-06 or an 

individual HI exceeds 0,l. For carcinogens, this approach is conservative since a cumulative 

risk level of 1E-04 and individual ILCR of 1E-06 is recommended by EPA Region IV as the 

calculated values for establishing COCs. 

Antimony, Arocbr-1260, arsenic, BEQs, chromium, hydrazine, and thallium were identified 

in the Zone G MI Report, Revision 0 as surface soil COCs at SWMU 8/AOC 636. No 

subsurface sod COPCs were identified for SWMU 8/AOC 636 in the Zone G RFI Report, 

Ratl'sion 0. Antimony, barium, thallium, vanadium, and BEHP were identified as 

groundwater COCs. Table 2-1 presents cumulative and COC-specific exposure risks and 

hazard quotients for each of the soil and groundwater pathway COCs. Section 5.0 of this 

RFI Report Addendum/CMS Work Plan further addresses the surface soil and 

groundwater COCs that were identified in the Zone G R F I  Report, Revision 0 by evaluating 

whether they are COCs based on the current CNC project criteria. In addition, Section 5.0 

evaluates whether surface, subsurface, or groundwater COPCs identified as a result of the 

additional RFI sampling investigations that were completed subsequent to the Zone G RFI 
Rtport, Revision 0 are COCs based on the current CNC project criteria. 

Conclusions and Recommendations 
The Zone G KFl Report, Revision 0 concluded that the primary risk in surface soil was from 

arsenic and BEQs for the ingestion and dermal pathways, and the primary risk in shallow 

groundwater was from BEHP. The Zone G R F I  Report, Revision 0 recommended a CMS for 

these COCs identified at the site. 
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TABLE 2-1 
COC Exposure Risk and Hazard Summary at SWMU WAOC 636 
RFI Report Addendum and CMS Work Plan, SWMU WAOC 636, Zone G, Charleston Naval Complex 

Risk (ILCR) Hazard (HI) 

Chemical Industrial Residential Industrial Residential 

Soil 

Antimony ND ND 0.008 

Aroclor-'1260 4.9E-07 2.5E-06 N D 

Arsenic 4.OE-06 2.8E-05 0.025 

BEQs 6.3E-06 3.1 E-05 ND 

Chromium ND NO 0.027 

Hydrazine 2.1E-07 1 .OE-06 ND 

Thallium ND ND 0.01 4 
.. .. 

Cumulative 1 .1 E-05 6.2E-05 0.075 1.21 

Groundwater 

Antimony 

Barium ND ND 

Thallium ND N D 

Vanadium ND ND 

Bis(Pethylhexyl) 2.3E-06 9.7E-06 
phthalate 

Cumulative 2.3E-06 9.7E-06 1.41 9.3 

Source: Table 10.6.34. Zone G RFI Report, Revision 0 (EnSafe, 1998a) 

ND Not Determined 
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3.0 Interim Measures and USTlAST Removals 

3.1 Interim Measures Summary 
From March to September 1997, the DET removed 26,533 tons of non-hazardous oil- 

impacted soil and 50,000 gallons of recovered oil in two separate areas of the SWMU 

8/AOC 636 site. The objective of the IM was to remove through excavation the source of 

contamination (i.e., visible sludge), heavily contaminated soil, and light non-aqueous phase 

liquid (LNAPL). As there were no MCSs for the excavated material, the excavation of oil- 

impacted soil was verified through visual inspection. As part of the IM objective, AOC 636 

was investigated for buried UXO. 

IM execution was separated into separate areas. Area 1 contained two smaller oil sludge 

pits, and Area 2 contained LNAPL. According to the Completion Report, Interim Measure for 

SWMU 8 Area 1 was dewatered in 1974 and covered with clean fill material. Area 2 was 

filled with debris and covered in 1955. Figure 3-1 depicts these two areas and a copy of the 

Completion Rqort ,  Interim Measure for SWMU 8, dated November 19,1999, is presented in 

Appendix C. 

In November 1996 soil borings advanced in Area 1 were used to define the limits of the 

planned soil excavation at approximately 51,000 square feet (ftz). During excavation the 

gravel fill material was removed and asbestos-containing material (ACM) in the form of 

them1 pipe installation was found around 12-inch piping. According to the ZM 

Completion Report for SWMU 8 some of the ACM was removed in-place and 

approximately 437 linear feet (lin ft) of pipe was delivered to a Subtitle D waste landfill 

permitted to accept ACM. Excavation was to an approximate depth of 4 to 5 ft bls (i-e., 

groundwater elevation) at which a 6-inch layer of oil sludge was encountered and removed. 

Approximately 500 tons of visible oil-impacted soil was removed and delivered to a Subtitle 

D landfill permitted to accept special waste. Backfill activities began on July 23,1997 and 

Area 1 was filled, compacted, and graded on September 2,1997. 

The Area 2 excavation, which was approximately $45-ft long, 65-ft wide, and 10 to 12-ft 

deep, was initiated on March 3,1997. Groundwater was encountered at art approximate 

depth of 4 to 5 ft bk. Approximately 26,000 tons of petroleum-impacted soil was removed 

and delivered to a Subtitle D landfill permitted to accept special waste. From October 21, 

1997 to September 3,1999, approximately 50,000 gallons of LNAPL was recovered from 

SWMUBAOC636GRFIRACMSWPREVO DOC 
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Area 2. In addition, approximately 242 lin ft of pipe with ACM thermal instauation was 

removed from Area 2 delivered to a Subtitle D waste landfill permitted to accept ACM. 

Area 2 was filled with Number 57 granite from the bottom to an elevation of approximately 

5 f t  bls (i.e-, groundwater elevation). A layer of geofabxic was then installed followed by 5 

feet of soil fill with a 4-inch gravel layer at the surface. Eighteen 12-inch diameter 

groundwater sumps, identified as G008GSP001 through G008GSP018, placed on 50-ft 

centers and installed to an approximate depth of 10 ft bls can be used for LNAPL recovery. 

The locations of these 18 groundwater sumps are depicted on Figure 3-1. 

According to the Completion Report, Interim Measure for SWMU 8, the soil and groundwater 

samples collected from AOC 636 during the RFI substantiated that no target chemicals 

associated with torpedoes or munitions were detected. No evidence of UXO disposal was 

found and it was agreed during the February 1997 BCT meeting that UXO was not a threat 

and no further investigation was required. 

According to the Completion Reporf, Interim Measurefor SWMU 8, approximately 25,000 

pounds of steel debris was recovered from the two areas and delivered to a recycling 

facility. During the IM activities, oil-impacted soil, recovery LNAPL, and groundwater 

recovered during dewatering activities was sampled for proper characterization prior to 

disposal and/or treabnent. 

USTlAST Removals 
There were no documented uses of an underground storage tank (UST) or aboveground 

storage tank (AST) within the SWMU 8 and AOC 636 boundaries, based on review of the 

UST program files. In addition, there were no other UST/AST-related investigations under 

the SCDHEC UST program. 
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4.0 Summary of Additional lnvestigations 

Additional investigations conducted subsequent to the Zone G RFI Report, Revision 0 

(EnSafe, 1998a) to characterize the nature and extent of SVOCs, metals, and hydrazine in 

surface and subsurface soil are summarized in this section. In addition, this section 

summarizes the additional groundwater sampling events conducted from December 1997 

through August 2002. 

4.1 Additional Soil Investigations 
Accordhg to the Zone G RF1 Work Plan Addendum @Safe, 2000), six additional surface (0 to 

1 ft  bls) and subsurface soil (3 to 5 ft bls) samples were proposed west, northwest, and 

northeast of AOC 636 to further delineate the extent of SVOCs, metals, and hydrazine. 

Three surface soil samples collected from locations G636SB015 through G636SB017 were 

collected on December 27,1999 and analyzed for SVOCs, metals, metals using the synthetic 

precipitation leaching procedure (SPLP), and hydrazine. Surface soil samples collected on 

January 26,2000 from locations G636SB018 through G636SBMO were analyzed for metals. 

Subsurface soil samples were collected from four of these locations (i.e., G636SB015, 

G636SB016, G636SB018, and G636SB019) and analyzed for the same parameters as the 

surface soil samples. The locations of the six soil samples are depicted in Figure 41. 

As recommended in the Sampling and Analysis Plan, AOC 636, Zone G, Revision 0 (CH2M- 

Jones, 2001), additional subsurface soil samples were collected to further delineate metals 

and 1,1,2,2-tetrachloroethane (1,1,2,2-PCA) near borings G636SB015 and G636SB019, and 

hydrazine near borings G636SB002, G636SB004, and G636SB005. On July 12,2001 

subsurface soil samples were collected from locations G636SB024 through G636SB027 and 

analyzed for antimony, cadmium, lead, and thallium. The sample collected from G636SB028 

was analyzed for thallium and 1,1,2,2-PCA only. Hydrazine analysis was performed on the 

samples collected from G636SB021 through G636SB023. These three samples were collected 

on August 21,2001- The locations of these eight subsurface soil samples are presented in 

Figure 4-1. 

4.1.1 Surfacesoil 
Detected concentrations of contaminants in surface soil samples were compared to their 

corresponding EPA Region In residential RBCs and the Zone G background range for 

metals. In addition, detected surface soil concentrations were compared to SSLs from Table 
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A-1 of the EPA Soil Screening Guidance: Technical Background Document (EPA, 1996) with a 

DAF of 10. Detected concentrations of VOCs were compared to SSLs with a DAF of 1. If the 

EPA OSWER SSL was not available, the EPA Region 111 SSL (DAF=l) was used for 

screening. Individual polycyclic aromatic hydrocarbon (PAH) constituents and the total 

calculated BEQ concentrations were compared to their reference concentrations developed 

by the CNC BCT as documented in CH2M-Jones' Background PAHs Study Rqorf: Technical 

Information for the Development of Background B E Q  Values (CH2M-Jones, 2001a). The 

calculated basewide BEQ reference concentration for surface soil is 1,304 pg/kg. 

Analytes estimated or detected in the surface soil samples above the MDLs are summarized 

in Table 4-1. None of the detected contaminant concentrations in the six soil samples 

collected as part of the additional RFI investigation (as outlined in the Zone G RFI Work Plan 

Addendum [EnSafe, 20001) exceeded their COPC screening criteria. The analytical data from 

the samples collected from the six surface soil sample locations are provided in Appendix 

Dl. The data validation reports from the additional RFI sampling investigation completed 

by EnSafe are provided in Appendix E. 

4.1.2 Subsurface Soil 
Detected concentrations of contaminants in surface soil samples were compared to their 

corresponding SSLs (EPA, 1996) with a DAF of 10 (VOCs with a DAF of 1) and the Zone G 

background range for metals. If the EPA OSWER SSL was not available, the EPA Region lII 

SSL (DAF=l) was used for screening. In addition, if the Zone G background range of 

concentrations was not available for the referenced compound, the Zone H background 

range was used for screening because of its close proximity to Zone G and the SWMU 

8/AOC 636 site. lndividual PAH constituents and total BEQ concentrations were compared 

to their reference concentrations (CH2M-Jones, 2001). The calculated basewide BEQ 

reference concentration for subsurface soil is 1,400 pg/kg. 

Six metals were the only contaminanis detected above theh COPC screening criteria in the 

four subsurface soil samples collected during the additional RFI sampling event conducted 

by Ensafe in December 1999 and January 2000. These six metals (antimony [47.5 mg/kg], 

cadmium [9.2 mg/kg], chromium 191.8 mg/kg], lead [1,250 mg/kg], nickel [76.7 mg/kg], 

and thallium (3.8 mg/kg]) were detected in the subsurface soil sample collected from 

G636SB019 at concentrations above their corresponding SSLs and Zone G background 

range. Antimony (4 mg/kg) and lead (883 mg/kg) were also detected in the subsurface soil 

sample collected from G636SEM15 at concentrations above their respective screening criteria. 
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Chemicals detected in the eight samples collected during the July and August 2001 

sampling event did not exceed their respective COPC screening criteria. The analytical data 

from the samples collected from the 12 subsurface soil sample locations are provided in 

Appendix D-2. Analytes estimated or detected in the subsurface soil samples above the 

MDLs are summarized in Table 4-2. Values that exceed screening criteria are in bold text 

and outlined within the table. The data validation reports from the additional RFI sampling 

investigation completed by EnSafe and CH2M-Jones are provided in Appendix E. 

4.2 Additional Groundwater Investigations 

4.2.1 Groundwater Sampling 
Subsequent to the submittal of the Zone G RFI Report, Rmision 0 (EnSafe, 1998a), one or a 

series of the site monitoring wells (i-e., G008GW001 through G008GW006 and G636GW001), 

groundwater sumps (i.e., G008GSP01 through G008GSP018), and FDS wells (i.e., as 

GFDSGW02A, GFDSGW02C, GFDSG W02D, GFDSG WOSB, and GFDSGW03C) were 

sampled during 10 events from December 1997 to August 2002. Each sample collection 

event including the monitoring wells sampled, collection dates, and analysis performed are 

summarized in Table 43. The locations of site monitoring wells sampled during the 10 

events are depicted in Figure 42. These sampling events including any additional 

groundwater investigations were not part of the Zone G RFI Work Plan Addendum (EnSafe, 

2000). According to the Zone G lCF1 Work Plan Addmrlum no data gaps in groundwater 

quality are evident at SWMU 8/AOC 636, and thus no additional monitoring wells are 

recommended. 

Monitoring well G004GW04D was installed on August 22,2002, and was constructed with a 

10-ft well screen and installed with the top of the well screen at approximately 10.2 and 10.3 

f t  bls. A sample was collected from G004GW04D on August 22,2002 and analyzed for 

VOCs and SVOCs. The well log and construction diagram for G004GW04D are presented in 

Appendix F. 

Detected groundwater contaminant concentrations from the samples collected during the 10 

post-RFI sampling events were compared to their corresponding MCLs, or for those 

chemicals that have no MCL, the EPA Region UT. tap water RBC (HI=O.l). In addition, 

metals were compared to their corresponding Zone G background range of concentrations. 

If the Zone G background range was not available for the referenced compound, the Zone 

H background range was used for screening because of its close proximity to Zone G and 

the SWMU 8 / A W  636 site. 
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Five SVOCs (i.e., benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, bis(2- 

ethylhexyl)phthalate, and naphthalene) were detected above their respective screening 

criteria during the various post-RFI sampling events. Benzo[a]anthracene was detected at 

concentrations of 2J and lJ pg/L in the samples collected from G008GSPll and G008GSP12, 

respectively, during the August 1999 sampling event. These estimated concentrations are 

above its EPA Region 111 tap water RBC (HI=0.1) of 0.092 pg/L. In addition, benzo[a]pyrene 

and benzo[b]fluoranthene were detected at concentrations of 1J pg/L in the sample 

collected from GOOSGSPll during the August 1999 sampling event. These estimated 

concentrations are above the 0.0092 pg/L and 0.092 pg/L EPA Region III tap water R K s  

(HI=O.l) established for benzo[a]pyrene and benzo[b]fluoranthene, respectively. During the 

June 21,2002 sampling event benzo[a]pyrene and benzo[b]fluoranthene were detected in 

the samples collected from G008GW001 (benzoEalpyrene: 0.65J pg/L and 

benzo~]fluoranthene: 0.47 pg/L) and G008GW005 (benzo[a]pyrene: 0.47J vg/L and 

benzo[b]fluoranthene: 0.35J pg/L) at  concentrations greater than their EPA Region III tap 

water RBC (HI=O.l). 

BEHP was detected at concentrations of 7J pg/L and 8J pg/L in the samples collected from 

G008GSP10 and GOOSGSP15, respectively, during the August 1999 sampling event. These 

estimated concentrations slightly exceed the MCL of 6 pg/L. Naphthalene was detected in 

four groundwater sump samples (G008GSP09: 1J pg/L; G008GSP13: 3J pg/L; G008GSP15: 

28 pg/L; G008GSP26: 5J pg /L) during the August 1999 sampling event at concentrations 

greater than its EPA Region 111 tap water RBC (HIzO.1) of 0.65 pg/L. 

Three metals (i.e., antimony, iron, and vanadium) were detected above their screening 

criteria during the various post-RFI sampling events. Antimony, detected at a concentration 

of 111 pg/L in the sample collected from G008GW003 during the March 2002 sampling 

event, exceeded its corresponding MCL (6 pg/L), EPA Region tap water RBC (1.5 pg/L), 

and Zone G background range of concentrations (3 to 6 pg/L). Iron was detected in the 

sample collected from G008GW001 at a concentration of 41,000 pg/L during the July 2000 

sampling event. This concentration exceeds the EPA Region 111 tap water RBC (HI=O.l) of 

1,100 pg/L and the Zone G background range of 2,000 to 35,700 pg/L. Vanadium, detected 

at a concentration of 44J pg/L in the sample collected from G008GW003 during the March 

2002 sampling event, slightly exceeded its EPA Region I11 tap water RBC (26 pg/L), and 

Zone G background range of concentrations (3 to 30 pg/L). 

H ydrazine was reportedly detected in 30 samples collected during the post-RFI sampling 

events ranging in concentration from 5 to 100 pg/L. Each reported detected concentration 

SWMUBAOC636GRFlRACMSWRNO DOC 4-4 
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exceeds the EPA Region I11 tap water RBC of 0.022 pg/L. However, because it was analyzed 

using a colorimetric method, its results are subject to false positives and are not reliable. The 

reported detected concentrations are not presented in Table 4-3. Hydrazine in groundwater 

is further discussed in Section 5.4.11. A Technical Memorandum describing the results of an 

evaluation of hydrazine detections and the false positive results that have occurred is 

provided in Appendix G of this report. 

VOCs were not detected above their corresponding MCLs or the EPA Region 111 tap water 

RBCs (HI=O.l). Explosives, pesticides, and PCBs were not detected above MDLs in any of 

the samples collected during the post-RFI sampling events. 

The analytical data from the groundwater samples collected during the 10 post RFI 

sampling events are provided in Appendix D3.  Analytes that were estimated or detected in 

the groundwater samples above the MDLs are summarized in Table 4-4. Values that exceed 

screening criteria are in bold text and outlined within the table. The data validation reports 

from the additional groundwater sampling events completed by EnSafe and CH2M-Jones 

are provided in Appendix E. 

4.2.2 LNAPL 
In December 2001, LNAPL was measured in groundwater sumps G008GSPO4 and 

G008GSPll at 12 and 36 inches, respectively. Locations of the groundwater sumps 

G008GSP04 and G008GSPll are provided in Figure 42. In March 2002, LNAPL thickness 

was measured in G008GSPll at approximately 1.2 inches. A measurement was not collected 

from G008GSP04. To idenhfy the nature and type of LNAPL at SWMU 8, samples were 

collected from G008GSP04 and G008GSPll during the March 2002 sample collection event 

and analyzed for PCBs; fingerprint analysis (hydrocarbons as heavy oil, diesel oil, and 

gasoline; mineral spirits; kerosene; naphtha); hydrocarbons as diesel oil and gasoline; and 

hydrazine. Aroclor-1260 was detected at estimated concentrations of 7.7 and 4.2 rng/kg in 

the samples collected from G008GSP04 and GOOSGSPll, respectively. Because the detected 

concentrations are less than 50 mg/kg, the LNAPL is not considered a regulated material 

under the Toxic Substance Control Act (TSCA): 40 Code offederal Regulations, Part 761.3). 

The LNAPL is considered a diesel oil or heavy-end fuel oil based on the elevated 

concentrations of hydrocarbons as heavy oil (G008GSP04: 260,000 mg/kg and G008GSPll: 

200,000 mg/kg) and diesel oil (G008GSP04: 300,000 mg/kg and G008GSPll: 220,000 

mg/kg). This identification is consistent with the general lack of detection of benzene, 

toluene, ethylbenzene, and xylenes (BTEX) in groundwater that are associated with lighter 

fuels such as gasoline. 
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On October 18,2002, the 18 groundwater sumps (i.e., G008GSP01 through G008GSP18) 

were gauged for LNAPL. A LNAPL thickness of 2.91 and 0.01 feet was measured in 

groundwater sumps G008GSP04 and G008GSPll, respectively. 

The analytical data from the LNAPL samples collected during March 2002 sampling event 

are provided in Appendix D-4. Analytes that were estimated or detected in the LNAPL 

samples above the MDLs are summaxized in Table 45. The data validation report from the 

LNAPL sampling event completed by CEDM-Jones is provided in Appendix E. 

Summary of COPCs ldentif ied 

4.3.1 Surface Soil 
No additional surface soil COPCs were identified in the soil samples collected as part of the 

additional investigations conducted subsequent to the Zone G MI Report, Revision 0. None 

of the detected contaminant concentrations in the six soil samples collected as part of the 

additional RFI investigation (as outlined in the Zone G RFI Work Plan Addendum [Ensafe, 

20001) were above COPC screening criteria. 

4.3.2 Subsurface Soil 
During the additional RFI sampling investigations conducted subsequent to the Zone G RFI 

Report, Revision 0, six metals (antimony, cadmium, chromium, lead, nickel, and thallium) 

were detected in subsurface soil samples at concentrations above their corresponding SSLs 

and Zone G background ranges. As a result, these six metals are considered COPCs. 

4.3.3 Groundwater 
Five SVOCs (benzo[a]anthracene, benzoIalpyrene, benzo[b]fluoranthene, bis[2- 

ethylhexyl]phthalate, and naphthalene) and three metals (antimony, iron, and vanadium) 

were detected above their screening criteria during the various post-RFI sampling events. 

As a result these chemicals are considered COPCs. 



AFI REPORT ADDENDUM & CMS WORK PLAN, SWMU WAOC 636, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JANUARY 2003 

TABLE 41 
Analytes Detected in Surface Sd,l, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

- - 

Zone G 
EPA Region Background 

Sample Date Ill Residential Range of 
Analyte Location Concentration Qualifier Units Collected RBC (HI=O.I) S S L ~  concentrationsb 

Metals 

Aluminum G636SB015 

G636SB016 

G636SB017 

G636SB018 

G636SB019 

G636SB020 

Arsenic G636SB015 

G636SB016 

G636SB017 

G636S8018 

G636SB019 

G636SB020 

Barium G636SB015 

G636SB016 

G636SB0 17 

G636SB018 

G636SB019 

G636SB020 

Beryllium G636S8015 

G636SB016 

G636SB017 

G636SB018 

G636SB019 

G636SB020 

Chromium. Total G636SB015 

G636SB015 

G636SB0 16 
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TABLE 4-1 
Anayes Detected in Surface Soil, RFI Addendum lnvestigalion 
RFi Report Addendum and CMS Work Plan, SWMU B/AOC 636, Zone G, Charleslon Naval Complex 

Zone G 
EPA Region Background 

Sample Date III Residential Range of 
Analyte Location Concentration Qualifier Units Collected RBC (HI=O.I) SSLa concentrationsb 

Chromium, Total G636SB016 

G636SB017 

G636SB017 

G636SB018 

G636SB019 

G636SB020 

Cobalt G636SB015 

G636SB016 

G636SB017 

G636SB018 

G636SB019 

G636SB020 

Copper G636SB01.5 

G636S8016 

G636SB017 

G636SB018 

G636SB019 

G636SB020 

Lead 
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TABLE 4-1 
Anatytes Detected in Surface Soil, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU NAOC 636, Zone G, Charfeston Naval Complex 

- 

Zone G 
EPA Region Background 

Sample Date Ill Residential Range of 
Analyte Location Concentration Qualifier Units Collected RBC (HI=O.l) SSLa concentrationsb 

Nickel 

Zinc 

Lead G636SB019 

G636SB020 

Manganese G636SB015 

G636SB016 

G636SB017 

G636SB018 

G636SB019 

G636SB020 

Mercury G636SB015 

G636SB016 

G636SB017 

G636SB019 

G636SB015 

G636SB016 

G636SB017 

G636SB018 

G636SB019 

G636SB020 

Vanadium G636SB015 

G636SB01 6 

G636SB017 

G636SB018 

G636SB019 

G636SB020 

G636SB015 

G636SB016 

G636SB017 

G636SB018 
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TA8LE 4-1 
Analytes Detected in Suriace Soil, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU BIAOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Date Ill Residential Range of 
Analyte Location Concentration Qualifier Units Collected RBC (HId.1) SSLa concentrationsb 

Zinc G636SB019 9.6 = mgkg 01/26/00 

G636SB020 9.7 = mg/kg 01/26/00 

Semivolatile Organic Compounds 

Di-n-butyl G636SB015 0.57 = rng/kg 12/17/99 780 1,150 N A 
Phthalate 

' Generic soil-to-groundwater soil screening level (SSL) with a DAF=10 used, except for VOCs which were screened using 
SSL (DAF=l). SSLs were obtained from Table A-1 of the EPA Soil Screening Guidance: Technical Background Document 
( 1  996). 

Zone G Eiackground Ranges of Concentrations ere obtained from Appendix J of the Project Team Notebook and 
Instructions - Charieston Naval Complex, Environmental Restoration Project, Revision I A  (CH2M-Jones, December 2001). 

The conservative EPA Region Ill residential RBC (Hk0.1) of 23 mglkg for Chromium VI was used as the screening criteria 
for Total Chromium. 

EPA Region 111 SSL. 

A screening level of 400 mglkg has been established for lead based on Revised Interim Soil Lead Guidance for CERCM 
Sites and RCRA Corrective Action Facilities (EPA, 1994). 

= Indicates.that the analyte is detected at the concentration shown. 

HI Hazard Index 

J Indicates an estimated value. A "J* qualifer may signify that the concentration is below the PQL, or that the 'J' has 
been applied as a result of the data validation. 

mgfkg milligrams per kilogram 

NA Screening criteria not available for the referenced compound. 
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TABLE 4-2 
Analyles Detected in Subsurface Soil, RFI Addendum lnvesligation 
RFI Rep& Addendum and CMS Work Plhn, SWMU B/AOC 636, Zone G, Chatfeston Naval Complex 

Zone G 
Background 

Sample Concentration Date Range of 
Analyte Location @WlkLl) Qualifier Collected SSLa concentrationsb 

Metals 

Aluminum G636S8015 7,140 - - 1 2/ 1 7/99 N A 2,630-36,800 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium ~ 6 3 6 ~ ~ 0 1 9 1  9.2 1 = 0 1 /26/00 4 0.08-0.52 

Chromium, Total G636SB015 18.2 - - 1211 7/99 19 7.4-65 
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TABLE 4-2 
Analytes Detected in Subsurface Soil, RF Addendum Investigation 
RFl Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Chatlaton Naval Complex 

Sample Concentration Date 
Analyte Location (mf lg)  Qualifier Collected 

Cobalt G636SB015 2.1 J 1 211 7/99 

Copper 

iron 

Lead 

Manganese 

Mercury 

Zone G 
Background 

Range of 
SSLa ~oncentrations~ 
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TABLE 4-2 
Analytes Detected in Subsurface Soil, RFI Addendum Investigation 
RFI Repti Addendum and CMS Work Plan, SWMU WAOC 636, Zone GI Charleston Naval Complex 

Zone G 
Background 

Sample Concentration Date Range of 
Analyte Location mg/kg) Qualifier Collected SSLa ~oncentrations~ 

Nickel G636SB015 12.1 J 12/17/99 65 1.9-22 

Selenium 

Thallium 

Tin (Sn) 

Vanadium 

Zinc 

General Chemistry 

Semivolatile Organic Compounds 
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TABLE 4-2 
Analytes Detected in Subsurface Soil. RFI Addendum investigation 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
Background 

Sample Concentration Date Range of 
Analyte Location ( ~ ~ ! J )  Qualifier Collected SSLa concentrationsb 

Chtysene G636SB015 0.17 J 1211 7/99 80 0.61 6' 

Fluoranthene G636SB015 0.21 J 12/17/99 2,150 N A 

Phenanthrene G636SB015 0.15 J 1 211 7/99 N A N A 

Pyrene G636SB015 0.3 J 12/17/99 2,100 N A 

Concentrations in bold and outlined t e ~  exceed the appropriate screening criteria. 
' Generic soil-to-groundwater soil screening level (SSL) with a DAF=10 used, except for VOCs which were 
screened using SSL (DAF=I). SSLs were obtained from fable A-t of the EPA Soil Screening Guidance: 
Technical Background Document (1 996). 

Except as noted by footnote 'dm, the Zone G Background Range of Concentrations were obtained from Appendix 
J of the Pmjecf Team Notebook and Instructions -Charleston Naval Complex, Environmental Restoration Project, 
Revision IA (CH2M Jones, December 2001 ). 

Zone G Background Range of Concentrations were not available for the referenced compound. Therefore, Zone 
H Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook and 
lnst~~ctions -Chatleston Naval Complex, Environmental Restoration Project, Revision IA (CH2M-Jones, 
December 2001 ). 

EPA Region Ill SSL 
' A screening level of 400 mg/kg has been established for lead based on Revised lnterim Soil Lead Guidance for 
CERCLA Sites and RCRA Corrective Action Facilities (EPA, 1994). 
f Basewide PAH background concentrations were obtained from the Background PAHs Study Report Technical 
lnfomation for Development of Background BEQ Values (CH2MJones, February 2001). 

= lndicates that the analyte is detected at the concentration shown. 

J indicates an estimated value. A "J" qualifer may signify that the concentration is below the PQL, or that the 
'J' has been applied as a result of the data validation. 

HI Hazard Index 

mglkg milligrams per kilogram 

NA Screening criteria not available for the referenced compound. 
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TABLE 4 3  
Post-RFI Groundwater Sampling Event Summary 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Sample Collection Date Monitoring Wells Sampled Sample Analysis Performed 

December 08-1 1,1997 G008GW001 through G008GW006 VOCs, SVOCs, Explosives, Metals, 
G636GW001 PCBs, Pesticides, Hydrazine 

March 1 1. 1998 G636GW001 VOCs 

September 27,1998 G008G W 002 VOCs 

March 3,1999 Benzene, Ethylbenzene, Toluene, 
Xylenes, SVOCs, Metals 

August 4-5, 1999 G008GSP01 through G008GSP18 VOCs, SVOCs, Hydrazine 

July 19,2000 

June 13,2001 

March 28-30,2002 

June 20-21,2002 

VOCs, SVOCs, Hydrazine, Metals, 
PCBs, Pesticides 

Benzene, Ethylbenzene, Toluene, 
Xylenes, SVOCs 

G008GW001 through G008GW006 Metals (GOO8GW001 through 
G636GW001 G008GW006), Hydrazine 
G008GSP01 through G008GSP18 

G008GW001, G008GW004, VOCs, SVOCs, Metals, Hydrazine 
G008GW005, G636GW001 

August 22,2002 G008GW04D VOCs, SVOCs 

PCB Polychlorinated biphenyl 
SVOC Semivolatile organic compound 
VOC Volatile organic compound 



RR REPORT ADDENDUM & CMS WORK PLAN, SWMU UAOC 636. ZONE G 
CHARLESTON NAVAL W P C E X  

ArnISION 0 
JWUARY 2033 

TABLE 4-4 
Analytes Detected in Groundwater, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU WAOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Concentration Date Ill Tap Water Range of 
Analyte Location (CISn) Qualifier Collected MCL RBC (HI=O.I) Concentrationsa 

Metals 

Antimony 

Arsenic 

Barium 

- . . . .. -- 

Aluminum G008GW001 56 

G008GW002 60 

G008GW 003 51 0 

G008GW 003 105 

G008GWW 107 

G008GW 004 460 

G008GW 003 

G008GW001 23 

G008GW001 55 

G008GW003 17 

G008GW004 17 

G008GW004 22 

G008GW 006 48 

G008GW 006 24.7 

G636GW001 27 

G008GW001 57 

G008GW001 33.9 

G008GW001 74 

G008GW001 57 

G008GW002 404 

G008GW 002 480 

G008GW 003 57.1 

G008GW003 75 

G008G W 004 89 

G008GW 004 88 

G008GW004 67.6 

G008GW 005 140 
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TA8LE 44 
Anatytes Detected in Groundwater, RFI Addendum Investigation 
RFl Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Concentration Date Ill Tap Water Range of 
Analyte Location (C19R) Qualifier Collected MCL RBC (HI30.1) Concentrations' 

Beryllium 

Cadmium 

Cobalt 

Copper 

Barium G008G WOO5 

G008GW 005 

G008GW006 

G008GW006 

G636GW001 

G636GW001 

GOOBGW001 

G008G W003 

G008GW004 

G008GW001 

G008GW004 

G008GW004 

G008GW 004 

G008GW005 

G008G WOO5 

G008G WOO5 

G008GW006 

G636GW001 

G636GW001 

Chromium, Total G008GW001 

G008GW002 

G008G W 003 

G008GW005 

G008GW001 

G008GW004 

G636GW001 

GOOBG WOO2 

G008GW002 
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TABLE 4-4 
Analytes Detected in Groundwater, RFI Addendum Investigation 
RFl Report Addendum and CMS Work Plan, SWMU 8/AW 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Concentration Date Ill Tap Water Range of 
Analyte Location (ClgR) Qualifier Collected MCL RBC (HId.1) ~oncentrations' 

Copper 

Iron 

Lead 

Manganese 

SWMUBAOC636CIRFIRACMSWREVO DOC 
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TABLE 4-4 
Analytes Detected in Groundwater, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU 8IAOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Concentration Date III Tap Water Range of 
Analyte Location (pg/L) Qualifier Collected MCL RBC (HId.1) Concentrationsa 

Manganese G008GW005 

G008GW006 

G008GW006 

G636GW001 

Nickel 

Vanadium 

Zinc 

SWMWOC636GRFIRACMSWPREVO DOC 



R f l  REPORT ADDENDUM L CMS WORK PIAN, SWMU WAOC S36, ZONE G 
CHARLESTON NAVAL COMPLEX 

RNlSlON 0 
JANUARY 20(a 

TABLE 4-4 
Analytes Detected in Groundwater, RFI Addendum Investigation 
FlFl Report Addendum and CMS Work Plan, SWMU WAOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Concentration Date Ill Tap Water Range of 
Analyte Location Qualifier Cdlected MCL RBC (HId.1) concentrationsa 

Volatile Organic Compounds 

Acetone 

Carbon Disulfide G008GW001 

G008GW003 

Chlorobenzene G636GW001 

Chloroform G008GSP18 

G636GW001 

Chloromethane G008GW004 

G636GW001 

Ethylbenzene 

PCE 

Xylenes, Total 

Semivolatile Organic Compounds 

Acenaphthene GOOBGSPOI 2 J 08/03/99 NA 37 N A 

G008GSP02 2 J 08/03/99 

G008GSP03 1 J 08/03/99 

G008GSP04 1 J 08/03/99 

G008GSP05 1 J 08/03/99 
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TABLE 4-4 
Anawes Detected in Groundwater, RFI Addendum Investigation 
RFI Repoti Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Concentration Date 111 Tap Water Range of 
Analyte Location (pglL) Qualifier Collected MCL RBC (HIzO.1) ~oncentrations' 

Acenaphthene G008GSP06 

G008GSP07 

G008GSP08 

G008GS PO9 

G008GSP13 

G008QSP15 

Anthracene 

Benzoic acid G008GSP01 1 

G008GSP02 1 

G008GSP05 1 

GFDSGWOZD 0.6 

Benzyl Eutyl Phthalate G008GSP13 3 
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TABLE 4-4 
Analytes Detected in Groundwater, FiFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU BIAOG 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Concentration Date 111 Tap Water Range of 
Analyte Location (ClgR) Qualifier Collected MCL RBC (HkO.1) ~oncentrations~ 

Dibenzofuran 

bis(2-Ethylhexyl) G008GSP 10 
Phthalate 

Di-n-butyl Phihalate G008GSP01 

G008GSP02 

G008GSP03 

G008GSP04 

G008GSP05 

G008GSP07 

G008GSP08 

G008GSP09 

GOOBGSP 1 0 

G008GSPll 

G008GSP13 

SWMUBAOC636GRFIRACMSWPREVO DOC 

7 J 08/05/99 6 4.8 N A 
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TABLE 4-4 
Analytes Detected in Groundwater, RFI Addendum Investigation 
RFI Reporf Addendum and CMS Work Plan. SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Concentration Date Ill Tap Water Range of 
Analyte Location @gA) Qualifier Collected MCL RBC (HI=O.l) Concentrationsa 

Di-n-butyl Phthalate G008GSP15 

G008GSP16 

G008GSP18 

G636GW001 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrene 
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TABLE 4-4 
Analytes Detected in Groundwater, RFI Addendum Investigation 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Concentration Date Ill Tap Water Range of 
Anal yte Location (Clgn) Qualifier Collected MCL RBC (HkO.1) Concentrationsa 

Phenanthrene G008GSP08 1 J 08/04/99 NA N A N A 

Pyrene 

G008GSPl5 1 J 06/05/99 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

a The Zone G Background Ranges of Concentrations were obtained from Appendix J of the Project Team Notebook and 
Instructions - Charleston Naval CornpIex, Environmental Restoration Project, Revision 1A (CHZM-Jones, December 
2001). 
b Zone G Background Range of Concentrations was not available for the referenced compound. Therefore, Zone H 
Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook and Instructions - 
Charleston Naval Complex, Environmental Restoration Project, Revision I A  (CH2M-Jones, December 2001). 

The maximum contaminant level (MCL) for total trihalornethanes (TTHMs) is 80 micrograms per liter Cr/glL). 
The conservative EPA Region Ill Tap Water RBC (HI=0.1) of 11 pg/L for Chromium V1 was used as the screening 

criterion for Total Chromium. 
= Indicates that the analyte is detected at the concentration shown. 

J indicates an estimated value. A "J' qualifer may signify that the concentration is below the PQL, or that the "J" has 
been applied as a resuit of the data validation. 

HI Hazard Index 

pg/L micrograms per liter 

NA Screening criteria not available for the referenced compound. 

SWMUBAUC636GRFIRACMSWRNO DOC 
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TABLE 4-5 
Analytes Detected in LNAPL Samples Above Method Detection Limits 
RH Report Addendum and CMS Work Plan, SWMU W A X ,  Zone G, Charleston Naval Complex 

Concentration 
Analyte Location oKml) Qualifier 

PCB 

PCB-1 260 (Aroclor-1260) G008GSP04 7.7 J 

TPH 

Hydrocarbons as Heavy Oil G008GSP04 260,000 - - 
Hydrocarbons as DRO (Diesel) G008GSP04 350,000 - - 
Hydrocarbons as DRO (Diesel) G008GSP04 300,000 - - 

Hydrocarbons as GRO (Gasoline) G008GSP04 220 - - 

Hydrocarbons as Heavy 01 G008GSP 1 I 200,000 - - 
Hydrocarbons as DRO (Diesel) G008GSP11 250,000 - - 
Hydrocarbons as DRO (Diesel) G008GSP11 220,000 - - 

General Chemistry 

Hydrazine 

mglkg milligrams per kilogram 

PCB Polychlorinated biphenyl 

TPH Total petroleum hydrocarbon 

= Indicates that the analyte is detected at the concentration shown. 

J Indicates an estimated value. A "J" qualifer may signify that the concentration is 
below the PQL, or that the 'J' has been applied as a result of the data validation. 



Pr
ev

io
us

 S
ub

su
rfa

ce
 S

o1
 S

am
pl

e 
/'v

' 
Si

de
w

dk
 

A 
Fi

gu
re

 6
1

 
Q

 
Pr

ev
io

us
 S

ur
fa

ce
 S

oi
l S

am
pl

e 
N

 S
ho

re
lin

e 
Po

st
 R

FI
 S

oi
l S

am
pl

e 
Lo

ca
tio

n 
Pl

an
 

E
 

PO
st

 R
Fl

 S
ub

su
rfa

ce
 S

oi
l S

am
pl

e 
0
 A

O
C 

B
ou

nd
ar

y 
N

 
S

W
M

U
 W

A
O

C
 6
36
, Z

on
e 

G
 

@
 

Po
st

 R
FI

 S
ur

fa
ce

 S
oi

l S
am

pl
e 
0
 SW

M
U

 B
ou

nd
ar

y 
0 

10
0 

20
0 

F
a

 
C

ha
rle

st
on

 N
am

l C
om

pl
ex

 
i+'
 

F
em

e 
O

 B
ui

ld
in

gs
 
-
 

R
oa

ds
 

Zo
ne

 B
w

nd
ar

y 
1 

in
ch

 =
 1

50
 fe

et
 

F
le

P
a

th
:c

ll
B

q
b

l~
~

\m
n

e
.~

w
rr

m
~

rv
m

~
,a

p
r,

 
W
N
 26

 B
ep

2W
2 

14
35

0 
U

s=
: 

W
R

Y
,

 
F

lp
lm

4-
I 

b
lR

F
I S

d
lS

m
p

h
L

o
cd

km
 P

h
 

C
H

Z
M

H
I L

L 



G
ro

un
dw

at
er

 W
el

l 
0
 1

 
AO

Cu
rttl

ay
 

G
ro

un
dw

at
er

 S
um

p 
0
 SW

W
 B

ou
nd

ar
y 

J
V

 F
en

ce
 

0
 h

id
in

g
s 

#
 R

oa
ds

 
0
 Zo

ne
 B

an
d

ir
y 

.._
.. .

 
.-

 
0
 ' 

10
0 

20
0 

Fe
et

 
-
 

Fi
gu

m
 6

2
 

G
ro

un
dw

at
er

 S
am

pl
e 

Lo
ca

tio
n 

Pl
an

 
S

W
M

U
 W

AO
C 
63
6,
 Zo

ne
 G

 
C

ha
rle

st
on

 N
aw

l C
om

pl
ex

 



Section 5.0 



RFI REPORT ADDENDUM & CMS WORK PUN, SWMU BIAM: 636, ZONE G 
W L E S T O N  NAVAL C O M P ~ X  

REVISION 0 
JANUARY M03 

5.0 COPCICOC Refinement 

This section provides a further evaluation of the COCs that were identified in the Zone G 

RFI Report, Revision 0 (EnSafe, 1998a) and the COPCs that have been identified in Section 4.0 

of this RFI Report Addendum. In addition, VOCs in soil are rescreened using an SSL based 

on a DAF=1. 

Soil VOCs Rescreening using SSL (DAF=I) 
The detected concentrations from the 46 surface soil samples and the 21 subsurface soil 

samples that were collected during the original RFI sampling investigations and analyzed 

for VOCs were rescreened using their SSL (DAF=l) to evaluate if remaining vadose zone 

soil (i.e., surface and subsurface) presents a continuing or future leaching threat to the site 

groundwater. If the EPA OSWER SSL was not available, the EPA Region III SSL (DAF=l) 

was used fox screening. Table 5-1 presents the detected VOCs in the surface soil samples 

collected during the original RFI sampling investigations. 

Benzene and ethylbenzene were detected at concentrations of 100 pg/kg and 740 pg/kg, 

respectively, in the FDS surface soil sample collected from GFDSSC012. These detected 

concentrations are greater than the SSL (DAF=l) of 2 pg/kg and 700 pg/kg established for 

benzene and ethylbenzene, respectively. However, these detected concentrations do not 

exceed their corresponding EPA Region 111 residential RBC (HI=O.l). Benzene and 

ethylbenzene are identified as COPCs in surface soil and will be further evaluated in this 

section to determine if they meet the criteria for being considered a COC in surface soil. 

In the Zone G RFI  Report, Revision 0 analytical results from the subsurface soil samples (3 to 5 

ft bls) were screened using SSLs with a DAF=20. During this screening analysis two 

chlorinated VOCs, 1,1,2,2-PC A (G636SB009: 10 J pg / kg) and 1,1,2-Tricldoroethane (1,1,2- 

TCA) (G008SB22: 92 pg/kg), were detected above their corresponding SSLs (DAF=20) but 

were not identified in the Zone G R € I  Report, R~vision 0 as COPCs. In addition, the detected 

acetone concentration of 1,100 pg/kg in the subsurface soil sample collected from GOO85823 

is greater than its SSL (DAF=l) of 800 pg/kg. Table 5-2 presents the detected VOC 

concentrations from the subsurface soil samples collected during the original RFI sampling 

investigations. Acetone, 1,1,2,2-PCA, and 1,1,2-TCA are identified as COPCs in subsurface 

soil and WLU be further evaluated in this section to determine if they meet the criteria for 

being considered a COC in subsurface soil. 

S W M U 8 A ~ R F I f l A C M S W P R N O  DOC 
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I 5.2 Surface Soil COCs 
2 Aroclor-1260, BEQs, hydrazine, antimony, arsenic, chromium, and thallium were identified 

3 as surface soil COCs in the Zone G R F I  Report, b i s i o n  0. No additional surface soil COPCs 

4 were identified as a result of the additional sampling investigations conducted at SWMU 

5 $ / A X  636. However, benzene and ethylbenzene were identified as COPCs in surface soil 

6 as a result of the VOC rescreening process using a SSL with a DAF=1. 

Surface soil sample analytical results from G008SB09, G008SBl1, G008SB12, G008SB18, 

G008SB21, G008SB25, G008SB28, G008SB31, G008SB003, G636S8007, and G636SB010 were 

not included in calculating mean and 95-percent upper confidence limit (UCk) 

concentrations. These locations were omitted from use in the calculations because they were 

within the IM soil excavation boundaries. Figure 5-1 depicts the IM soil excavation areas 

and the soil samples that were within the boundaries. 

5.2.1 Aroclor-I 260 
The PCB Aroclor-1260 was detected in two of the 40 samples (GFDSSCO12: 0.84 J mg/kg 

and G636SB008: 0.92 mg/kg) above its EPA Region 111 residential RBC of 0.32 mg/kg. These 

concentrations are below the industrial RBC of 2.9 mg/kg, arid the preliminary remediation 

goal of 1 mg/kg established for PCBs based on the Guidance on Remedial Actionsfor 

Superfund Sites with PCB Contamination (EPA, 1990). Aroclor-1260 was detected in only eight 

of the 40 surface soil samples (i.e., 20-percent occurrence) collected from the SWMU 8/AOC 

636 site and outside the IM excavation areas. The Aroclor-1260 surface soil results are 

presented in Table 5-3. Figure 5-2 depicts Aroclor-1260 in surface soil at SWMU 8/AOC 636. 

Using both the Aroclor-1260 detected concentrations and non-detects at half the MDLs, a 

UCl.95 of 0.129 mg/kg was calculated. This value is less than the EPA Region III residential 

RBC (HI=O.l). A UCL.95 was calculated for a subset of samples from within a one-acre 

square surrounding the maximum detected concentration (i.e., G636SB008: 0.92 mg/kg). 

The calculated U C k  for Exposure Box 1, identified in Figure 5-2, was 0.292 mg/kg. The 

second Aroclor-1260 concentration (GFDSSC012: 0.84 J mg/kg), which was above its EPA 

Region III residential RBC of 0.32 mg/kg, was not included in Exposure Box 1. Therefore, a 

second one-acre box surrounding GFDSSC012 was used to calculate a UCt95. The UCb5 

concentration for Exposure Box 2, identified in Figure 5-2, which included only six samples, 

was estimated at 0.429 mg/kg. This value is above the EPA Region I11 residential RBC 

(HI=0.1) of 0.32 mg/kg, but below the EPA Region I11 industrial RBC (HI=O.l) of 2.9 mg/kg. 

While the site mean and U C h  calculated for the entire site and Exposure Box 1 are less 

than the EPA Region ILI RBC (HI=O.l), the UChs for Exposure Box 2, due to its limited 
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number of samples, is greater than the EPA Region III residential RBC (HI=O.l) value 

acceptable for unrestricted land use. Neither of the two detected concentrations exceeded 

the EPA action level of 1.0 mg/kg established for high density population (residential) 

areas. A summary of these calculated UCL95 concentrations are provided in Appendix H. 

Ekcause the calculated U C k  concentration for Exposure Box 2 was above the EPA Region 

I11 residential RBC, Aroclor-1260 is retained as a surface soil COC at SWMU 8/AOC 636 

under the residential land use scenario. 

5.2.2 BEQs 
A total of 54 surface soil samples were collected at SWMU 8/AOC 636 and analyzed for 

PAHs. Calculated BEQ concentrations in the remaining 43 samples representative of the 

existing site conditions (i.e., 11 surface soil samples within the M soil excavation 

boundaries were omitted) ranged from 0.25034 to 11.5512 mg/kg, when non-detects are 

included at half the MDLs. The calculated concentrations of BEQs are presented in Table 5- 

4. Figure 5-3 depicts BEQs in surface soil at SWMU 8/AOC 636. 

Forty-one of the 43 surface soil samples have calculated concentrations less than the 

basewide reference concentration of 1.304 mg/kg. Soil sample location GErDSSC012, with a 

calculated BEQ concentration of 11.5512 mg/kg, is located 45 feet south of Hobson Avenue. 

Of the seven individual PAH constituents used in calculating total BEQs only chrysene, 

detected at a concentration of 1.2 J mg/kg, was reported above MDLs. The remaining six 

individual PAH constituents had a reported MDL of 10 mg/kg. As a result, the calculated 

BEQ concentration of 11.5512 mg/kg when non-detects are included at half the MDLs 

influences the elevated result. The chrysene concentration of 1.2 J mg/kg is an order of 

magnitude less than its EPA Region ILI RBC (HZ=O.l) of 87 mg/kg and its SSL (DAF=lO) of 

80 mg/kg. Soil sample location G008SB17, with a calculated BEQ concentration of 1.3657 

mg/kg, is slightly greater than the basewide reference concentration of 1.304 rng/kg. 

G008SB17 is located immediately adjacent to the former IM soil excavation, and as a result, 

it is unclear if the soil in the area was removed as part of the IM activities. Nevertheless, the 

calculated value is less than 5 percent greater than the basewide reference concentration of 

1.304 mg/kg. 

To evaluate if surface soil BEQs pose a leachability concern to the subsurface soil, the seven 

individual PAH constituents used in calculating total BEQs were compared to their 

corresponding SSL (DAF=10). Benzo[a]anthracene was the only constituent that was 

detected above its corresponding SSL (DAF=10). This detected concentration of 1.1 mg / kg 
in the surface soil sample collected from G008SBl7 slightly exceeded its SSL (DAF=10) of 3.0 
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mg/kg. The calculated mean concentration for this chemical is 0.37 mg/kg when non- 

detects are included at half the MDLs, which is below the SSL. The concentrations of the 

seven individual PAH constituents, including the data set used to calculate the mean 

concentrations, are presented as Appendix I. Because only one of the 43 samples collected 

from the SWMU 8/AOC 636 site exceeds the basewide reference concentration of 1.304 

mg/kg by 4.7 percent, BEQs are not considered COCs in the surface soil at SWMU 8/AOC 

636 under the residential land use scenario. 

5.2.3 Antimony 
Antimony was detected in two of the 44 samples (G008SB14: 7.6 J mg/kg and G636Sl3009: 

6.4 J mg/kg) above its EPA Region III residential RBC of 3.1 mg/kg, the Zone G 

background range of 0.79 to 5.7 mg/kg, and its SSL (DAF=10) of 2.5 mg/kg. These 

concentrations are below the industrial RBC (HI=O.I) of 82 mg/kg. Therefore, antimony is 

not considered an industrial land use COC. 

Antimony was detected in only three of the 44 surface soil samples (i.e., 6.8-percent 

occurrence) collected from the SWMU 8/AOC 636 site outside the former IM excavation 

areas. Antimony surface soil results are presented in Table 5-5. Figure 5-4 depicts antimony 

in surface soil at SWMU 8/AOC 636. 

A site U C h  value was calculated at 2.22 mg/kg. A summary of the calculated UCL.95 

concentration is provided in Appendix H. The UCbs value is less than the EPA Region I11 

residential RBC (HI=O.l) of 3.1 mg/kg. 

Because the site UCL95 concentration is below the EPA Region 111 residential RBC (HI=O.l), 

antimony is not considered a COC in surface soil at SWMU 8/AOC 636 for the unrestricted 

land use scenario. 

5.2.4 Arsenic 
Arsenic was detected in four of the 46 samples (G008SB02: 20 mg/kg, G008SB24: 150 

mg/kg, G636SB005: 22.8 J mg/kg, and GFDSSCO16: 28.8 mg/kg) above its EPA Region 111 

residential and industrial RBCs (HI=O.l) of 0.43 mg/kg and 3.8 mg/kg, respectiveiy, the 

Zone G background range of 0.64 to 18 &kg, and its SSL (DAF=lO) of 14.5 mg/kg. In 

addition, surface soil samples collected from G636SB013 (17.2 rng/kg) and GFDSSCO14 (15.3 

mg/kg) slightly exceed the SSL (DAF=10). Arsenic surface soil results are presented in 

Table 5-6. Figure 5-5 depicts arsenic in surface soil at SWMU 8/AOC 636. Arsenic was not 

detected in subsurface soil samples above its SSL (DAF=10) or Zone G background range, 

nor was it detected in groundwater samples above its MCL or Zone G background range. 
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As a result, arsenic was not identified as a COPC in subsurface soil or groundwater at 

SWMU 8/AOC 636. 

A UCL95 value was calculated at 11.6 mg/kg which is greater than the EPA Region 111 

residential and industrial RBC (HkO.1) of 0.43 mg/kg and 3.8 mg/kg, respectively. The 

UCb5 concentration summary is presented in Appendix H. 

The Zone G background arsenic concenh.ations in surface soils in Zone G ranged from 0.64 

to 18 mg/kg, which is well above the EPA Region III residential RBC. For sites where 

background arsenic levels exceed RBCs, EPA Region IV typically considers arsenic 

concentrations in surface soil of up to 20 mg/kg and 270 mg/kg as acceptable for 

unrestricted and industrial land uses, respectively (EPA, 2001). Based on these criteria and 

the UCL95 exposure concentration estimate of 11.6 mg/kg, arsenic would not be considered 

a COC for either the unrestricted or industrial land use scenarios. As a result, arsenic is not 

considered a COC in surface soil at  SWlvrU &/AOC 636 under the residential land use 

scenario. 

5.2.5 Chromium 
Chromium was detected in three of the 46 samples (G008SB17: 53 mg/kg, G636SB009: 64.2 

mg/kg, and GFDSSCOl6: 40.8 J mg/kg) above its EPA Region III residential RBC (HI=O.l) 

of 23 mg/kg and Zone G background range of 7 to 39 mg/kg. The chromium surface soil 

results are presented in Table 5-7. Figure 5-6 depicts chromium in surface soil at SWMU 

8 / A K  636. 

All chromium concentrations are below the industrial RBC (HE=O.l) of 610 mg/kg. Thus, 
chromium is not considered a COC for the industrial Land use scenario. 

A UCb5 estimate for chromium for surface soil a t  this site was calculated at 17.8 mg/kg. A 

summary of the U C h  calculation is presented in Appendix H. This value is below the 

residential RBC for chromium of 23 mg/kg (rTI=O.l). Therefore, chromium is not considered 

a COC under the unrestricted land use scenario. 

Detected chromium concentrations were compared to its SSL, of 19 mg/kg (DAF=10) to 

evaluate if chromium in surface soil poses a leachability concern. The mean chromium 

concentration in surface soil is 14.5 mg/kg when non-detects are included at half the MDLs. 

Therefore, chromium is not considered a leaching hazard since its mean concentration is 

less than its SSL (DAF=10). The data set used in calculating the mean concentration is 

provided in Table 5-7. 
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Chromium was not detected in groundwater samples above its MCL or Zone G background 

range, and as a result was not identified as a COPC in groundwater at S M  8/AOC 636. 

Based on these considerations, chromium is not considered a COC in surface soil at 

5.2.6 Thallium 
Thallium was detected in one of the 46 samples (G636SB003: 0.92 J mg/kg) above its EPA 

Region III residential RBC of 0.55 mg/kg and the Zone G background range of 0.55 to 0.91 

mg/kg. 

This detected concentration is similar to background, and is two orders of magnitude less 

than the EPA Region III industrial RBC (HI=O.l) of 14 mg/kg. Thallium was detected in 

only foux of the 46 surface soil samples (i.e., 8.7-percent occurrence) collected from the 

SWMU 8/AOC 636 site outside the former IM excavation areas. These four concentrations 

ranging from 0.42 J (G636SB002) to 0.92 J (G636SB003) were above its SSL (DAF=lO) of 0.35 

mg/kg. The mean thallium concentration in surface soil is 0.84 mg/kg when non-detects 

are included at half the MDLs. Therefore, thallium may be considered a potential leaching 

threat since its mean concentration is greater than its SSL (DAF=lO). Thallium surface soil 

results are presented in Table 5-8, including the data set used in calculating the mean 

concentration. Figure 5-7 depicts thallium in surface soil at SWMU 8/AOC 636. 

A site U C h  concentration for thallium in surface soil was calculated at 1.08 mg/kg. The 

calculated UCL.95 concentration defaulted to a value above the maximum detected value due 

to the high values of some of the MDLs (i.e., 23 were equal to or greater than 1.1 mg/kg), 

and due to the low frequency of detection. A summary of the U C h  calculation is provided 

in Appendix H. 

Thallium was identified as a COPC as a result of the additional RFI sampling investigation. 

Section 5.3.6 presents an evaluation to determine if thallium meets the criteria for being 

considered a COC in subsurface soil. The Zone G RFI Report, Revision 0 identified thallium as 

a COC in the groundwater at SWMU 8/AOC 636. Section 5.4.9 presents a summary of 

thallium detected in groundwater and an evaluation to determine whether it meets the 

criteria for being considered a COC. 

Although thallium was detected in only one sample slightly above its Zone G background 

range, it is identified as a COC in surface soil at SWMU 8/AOC 636 under the unrestricted 

land use scenario. 
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5.2.7 Hydrazine 
Because hydrazine was reportedly detected in one surface soil sample collected from 

SWMU 8/AOC 636 above its EPA Region I11 residential RBC of 210 pg/kg, it was identified 

as a surface soil COC in the Zone G RFI Report, Revision 0. This detected concentration of 274 

pg/kg (G008SB001) was slightly higher than the EPA Region III residential RBC. However, 

because it was analyzed using a colorimetric method, its results are subject to false positives 

and are not reliable. Appendix G presents the Technical Memorandum Hydrazine Analytical 

Methods and Results (CH2M-Jones, 2002) that outlines the methods used for hydrazine 

analysis at the site and its chemical properties and uses. The Technical Memorandum 

focruses on historic groundwater analysis, but since both groundwater and soil samples 

were analyzed using the colorimetric method, the findings and conclusions presented in the 

Technical Memorandum can be applied to both media. 

Environmental releases of hydrazine are not expected to be persistent, and releases to soil 

would be expected to attenuate quickly. As a result and based on analysis of groundwater 

samples using different laboratory methods, the reported detection of hydrazine in soil 

based on a colorimetric method is considered suspect. 

Hydrazine is a highly oxidative chemical that reacts quickly with the substrate material 

with which it is in contact, and therefore dissipates within a very short time after release. As 

a result, hydrazine is not expected to last at measurable levels in environmental media after 

the lapsed time following the occurrence of any suspect release or spill at the site. 

5.2.8 Benzene 
Benzene was identified as a COPC in surface soil because its detected concentration of 100 

pg/kg in the sample collected from GFDSSC012 is above the SSL (DAF=l) of 2 pg/kg. 

However, this detected concentration is less than its EPA Region ILI residential RBC 

(HI=O.l) of 12,000 pg/kg. This is the only detected benzene concentration in any of the 

surface or subsurface (3 to 5 ft bls) soil samples collected from the SWMU 8/AOC 636 site. 

Benzene surface soil results are presented in Table 5-9. 

Using both the single benzene detected concentration and non-detects at half the MDLs, a 

mean concentration of 5.8 pg/kg was calculated. This value is above the SSL (DAF=l) of 2 

pg/kg because the laboratory detection lunits range from 5.3 U pg/kg to 8 UJ pg/kg. These 

MDLs at half their value remain above the SSL (DAF=l). Table 5-9 presents the data set 

used to calculate the mean concentration. 

A site-specific SSL was calculated to evaluate if benzene remains a leaching hazard based 

on the single detection of 100 pg/kg in surface soil. This site-specific SSL was calculated by 
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CH2M- Jones in accordance with the Technical Memorandum AppIica tion of Sail Screening 

Levels (SSL) at Charleston Naual Complex (CH2M-Jones, 2001b), and using site- and zone- 

specific information as presented in Appendix J of & report. A site-specific SSL for 

unpaved surfaces of 7.8 pg/kg with a site-specific DAF of 1.52 was calculated for benzene. 

The mean concentration of 5.8 pg/kg is less than the site-specific SSL of 7.8 pg/kg. The 

methods and results of the site-specific SSL calculation are provided in Appendix J. 

Benzene was not detected in any of the 23 subsurface soil samples above the MDLs or in the 

63 groundwater samples collected from site monitoring wells above its MCL of 5 pg/L. 

Because the mean concentration is less than the site-specific SSL (DAF=1.52), and since i t  

was not detected above MDLs in subsurface soil samples or above its MCL in historic 

groundwater samples collected from the site, benzene is not considered a leaching threat 

and as a result is not a COC in surface soil at SWMU 8/AOC 636. 

5.2.9 Ethyl benzene 
Ethylbenzene was identified as a COPC in surface soil because its detected concentration of 

740 pg/kg in the sample couected from GFDSSC012 is above the SSL (DAF=l) of 700 pg/kg. 
However, this detected concentration is less than its EPA Region III residential RBC 

(HI=O.l) of 780 pg/kg. This is the only detected ethylbenzene concentration in any of the 

surface or subsurface (3 to 5 ft bls) soil samples collected from the SWMU 8/AOC 636 site. 

Ethylbenzene surface soil results are presented in Table 5-10. 

Using both the single ethylbenzene detected concentration and non-detects at half the 

MDLs, a mean concentration of 23.6 pg/kg was calculated. This value is an order of 

magnitude less than the SSL (DAF=l) of 700 pg/kg. Table 5-10 presents the data set used to 

calculate the mean concentration. 

Ethylbenzene was not detected in any of the 20 subsurface soil samples above the MDLs or 

in the 63 groundwater samples collected from site monitoring wells above its MCL of 700 

pg/L. Because the mean concentration is less than the SSL (DAF=l), and since it was not 

detected above MDLs in subsurface soil samples or above its MCL in historic groundwater 

samples collected from the site, ethylbenzene is not considered a leaching threat and as a 

result is not a COC in surface soil at SWMU 8/AOC 635. 

5.3 Subsurface Soil COCs 
During the additional RFI sampling investigation, six metals (i.e., antimony, cadmium, 

chromium, lead, nickel, and thallium) were detected in subsurface soil at concentrations 

above their corresponding screening criteria. As a result, these constituents are co~lsidered 
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COPCs. In addition, acetone, 1,1,2,2-PCA, and 1,1,2-TCA were identified as COPCs in 

subsurface soil as a result of the VOC rescreening process using a SSL based on a DAF=l. 

These metals are further evaluated to determine if they meet the criteria for being 

considered a COC. No subsurface soil COPCs were identified in the Zone G RFI Report, 
Revision 0. 

Subsurface soil sample analytical results from G008SBl1, G008SB12, G008SB21, G008SB25, 

G008SB28, and G008SB31 were not included in calculating mean and site-specific SSL 

concentrations. These locations were omitted from use in the calculations because they were 

within the IM soil excavation boundaries. 

5.3.1 Antimony fl 

During the additional FSI sampling investigation completed by EnSafe, antimony was 

detected at concentrations of 4 3 and 47.5 mg/kg in the subsurface soil samples collected 

from sample locations G636SB015 and G636SB019, respectively. In addition, during the 1993 

preRFI sampling event, antimony was detected at concentrations of 32 mg/kg, 23 J mg/kg, 

and 21 J mg/kg in the subsurface soil samples collected from locations G008SB03, 

G008SB22, and G008SB24, respectively. These concentrations are above the corresponding 

SSL (DAF=10) of 2.5 mg/kg. With the exception of the sample collected from G008SB015 (4 J 

mg/kg), these concentrations were also greater than the Zone H background range of 1.5 to 

19 mg/kg. A Zone G background range was not established for antimony in subsurface soil. 

However, because of its close proximity to Zone G and the SWMU 8/AOC 636 site, the 

Zone H background range of concentrations was used for screening. The site mean 

antimony concentration in subsurface soil is 6.14 mg/kg when non-detects are used at half 

the MDLs. 

Antimony was detected in only seven of the 25 subsurface soil samples (i.e., 28-percent 

occurrence) collected from the SWMU 8/AOC 636 site outside the former IM excavation 

areas. Antimony subsurface soiI results, including the data used in calculating the site mean 

concentration, are presented in Table 5-11. Figure 5-8 depicts antimony in subsurface soil at 

SWMU 8/AOC 636. The locations of detected subsurface concentrations above the 

screening criteria for antimony show a non-uniform pattern of distribution throughout the 

site, indicating that the material was released to the environment from natural sources. 

The greatest concentration of antimony in the background soil samples at the CNC (23 

mg/kg) occurred in Zone B, which is located in the northern part of the base. Little to no 

industrial activity occurred in Zone B and the antimony concentrations in these background 

samples likely reflect naturally occurring background conditions. Antimony, identified as a 
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COPC in groundwater, was detected at concentrations greater than its MCL and Zone G 

background range in samples collected from monitoring well G008GW003 during three 

sample collection events. This indicates that antimony may have leached from the 

subsurface soil to the groundwater. The location of monitoring well G008GW0433 is located 

in the immediate area of subsurface soil sample G636SB019, which had the maximum site 

detection of 47.5 mg/kg. This area is located west of Brurnby Street and AOC 636, outside a 

former baseball/softball field. 

Because antimony was detected in subsurface soil samples above its SSL @AF=10) and the 

site mean concentration, and since antimony was detected in groundwater samples above 

its MCL and Zone G background range, it has been identified as a COC in subsurface soil at 

SWMU 8/AOC 636. 

5.3.2 Cadmium 
Cadmium was detected above its screening criteria in two of the 25 subsurface soil samples 

collected from the SWMU 8/AOC 636 site outside the former IM excavation areas. 

Cadmium subsurface soil results are presented in Table 5-12. Cadmium was detected at  a 

concentration of 9.2 mg/kg in the subsurface soil sample collected from G636SB019 during 

the additional RFI sampling investigation, and at a concentration of 5.9 rng/kg in the 

subsurface soil sample collected from G008SB03 during the 1993 pre-RFI sampling 

investigation. These concentrations are above its corresponding SSL (DAF=lO) of 4 rng/kg 

and the Zone G background range of 0.08 to 0.52 mg/kg. 

The site mean cadmium concentration in subsurface soil is 1.06 mg/kg when non-detects 

are used at half the MDLs, which is well below the generic SSL of 4 mg/kg. Cadmium was 

not detected at concentrations above its MCL or Zone G background range in site 

groundwater samples. Therefore, site concentrations of cadmium do not represent a 

sigruficant leaching hazard and cadmium is not considered a subsurface soil COC at SWMU 

8/AOC 636. The data set used in calculating the mean concentration is provided in Table 5- 

12. 

5.3.3 Chromium 
Chromium was detected above its screening criteria in only two of the 23 subsurface soil 

samples collected from the SWMU 8/AOC 636 site outside the former Lh4 excavation areas. 

Chromium was detected at a concentration of 91.8 mg/ kg in the subsurface soil sample 

collected from G636SB019 during the additional RFI sampling investigation, and at a 

concentration of 103 rng/kg in the subsurface soil sample collected from G008SB03 during 

the 1993 pre-WJ sampling investigation. These concentrations are above its corresponding 

SWMVBAOCKjEGRFIRACMSWPREVO DOC 510 
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SSL (DAF=lO) of 19 rng/kg, and the Zone G background range of 7.4 to 65 mg/kg. It should 

be noted that the SSL (DAF=10) is based on chromium being present in the hexavalent state. 

The site mean concentration for chromium in subsurface soil is 29 mg/kg when non-detects 

are used at half the MDLs. The subsurface soil sample locations G636SB019 and GOOSSB03, 

separated by approximately 100 feet, are located west of Brumby Street and AOC 636, 

outside a former baseball/softball field. Chromium subsurface soil results including the 

data set used in calcdating the mean concentration are presented in Table 5-13. Figure 5-9 

depicts chromium in subsurface soil at S'WMU 8/AOC 636. 

The conservative generic EPA SSL (DAF=lO) of 19 mg/kg for total chromium is identical to 

the generic EPA SSL (DAF=10) for chromium VI. This conservative value assumes the total 

chromium concentration is comprised entirely of chromium VI. Because there is no known 

use of chromium VI at the site, the generic EPA SSL (DAF=10) for total chromium is not 

considered a conservative screening criterion for total chromium in subsurface soil. 

Chromium I11 occurs naturally in the environment and is an essential nutrient. 

Chromium was not detected at concentrations above its MCL or Zone G background range 

of concentrations in groundwater samples collected from site monitoring wells, and as a 

result, chromium leachability is not considered a potential concern. 

Chromium is not related to past activities or uses of the site, it was detected at a low 

frequency of detection above its screening criteria in the subsurface soil samples collected 

from the site, the generic EPA SSL (DAF=10) for total chromium is considered conservative, 

and leachability to groundwater is not a concern. Based on these considerations, chromium 

is not retained as a subsurface soil COC at SWMLJ 8/AOC 636. 

5.3.4 Lead 
Lead was detected in all 25 subsurface soil samples collected from the SWMU 8/AOC 636 

site outside the former IM excavation areas. During the additional RFI sampling 

investigation, lead was detected at concentrations of 883 and 1,250 mg/kg in the subsurface 

soil samples collected from sample locations G636SB015 and G636SB019, respectively. In 

addition, during the 1993 pre-RFI sampling event, lead was detected at a concentration of 

1,400 mg/kg in the subsurface soil sample collected from location G008SB03. These 

concentrations are above its corresponding EPA screening level of 400 mg/kg and the Zone 

G background range of 2.4 to 76 mg/kg. 

SWMWOC636GRFIRACMSWPREVO DOC 
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The site mean lead concentration in subsurface soil is of 201.3 mg/kg when non-detects are 

used at half the MDLs. The subsurface soil results for lead including the data set used in 

calculating the mean concentration are presented in Table 5-14. 

Lead was not detected at concentrations above its MCL or Zone G background range of 

concentrations in groundwater samples collected from site monitoring wells. As a result, 

lead leachability is not considered a potential concern. Because the leaching of lead to the 

groundwater is not an apparent concern, and since the site mean subsurface soil 

concentration is less than the EPA screening level of 400 mg/kg, lead is not retained as a 

COC in the subsurface soil at SWMU 8/AOC 636. 

5.3.5 Nickel 
Nickel was detected in 19 of the 21 subsurface soil samples (i.e., 90-percent occurrence) 

collected from the SWMU 8/AOC 636 site outside the former IM excavation areas. Nickel 

was detected at concentrations of 79 and 76.7 mg/kg in the subsurface soil samples 

collected from G008SB03 and G636SB019, respectively. These concentrations are slightly 

above its corresponding SSL (DAF=lO) of 65 rng/kg and the Zone G background range of 

1.9 to 22 mg/ kg. 

The site mean concentration of nickel in subsurface soil is 17 mg/kg when non-detects are 

used at half the MDLs. The subsurface soil results for nickel including the data set used in 

calculating the site mean concentration are presented in Table 5-15. 

Nickel was not detected at concentrations above its EPA Region III tap water RBC or Zone 

G background range of concentrations in the groundwater samples collected from site 

monitoring wells. As a result, nickel leachability to groundwater is not considered a 

potential concern. 

Nickel is not considered a COC in the subsurface soil at SWMU 8/AOC 636 since the site 

mean subsurface soil concentration is less than the SSL (DAF=10), and because of the fact 

that nickel leaching to the groundwater is not a concern based on analytical results from the 

samples collected from site monitoring wells. 

5.3.6 Thallium 
Thallium was detected in one subsurface soil sample above its screening criteria. This 

subsurface soil sample collected from G636SB019 had a detected concentration of 3.8 

mg/kg, which is above its corresponding SSL (DAF=10) of 0.35 mg/kg and the Zone G 

background concentration of 1 mg/ kg. Thallium was detected in only six of the 26 
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subsurface soil samples (i-e., 23-percent occurrence) collected from the SWMU 81AOC 636 

site outside the former IM excavation areas. 

The site mean concentration of thallium in subsurface soil is 0.85 mglkg. This value is 

above the generic SSL (DAF=IO) of 0.35 mg/kg. The subsurface soil results for thallium are 

presented in Table 5-16. Figure 5-10 depicts thallium in subsurface soil at SWMU 8/AOC 

636. 

Thallium detected in nine groundwater samples at concentrations greater than its MCL was 

identified as a COPC in groundwater at SWMU 8/AOC 636. These nine samples were 

collected from eight site groundwater monitoring wells. One of the samples was collected 

from monitoring well GOOSGW003, which is approximately 175 feet south of subsurface soil 

sample G636SB019. However, thallium was not detected in subsequent samples collected 

from the eight monitoring wells in which thallium was detected at estimated concentrations 

above its MCL of 2.0 pg/L. A summary of thallium detected in groundwater and its 

elevation to determine if its meets the criteria for being considered a COC is provided in 

Section 5.4.9. 

Thallium was detected in one subsurface soil sample at a concentration above its SSL 

(DAF=lO), the Zone G background range concentration, arid site mean concentration. As a 

result it is identified as a COC in subsurface soil at SWMU 8/AOC 636. 

5.3.7 Acetone 
Acetone was identified as a COPC in subsurface soil because it was detected at a 

concentration of 1,100 ~ g / k g  in the sample collected from G0085823. This concentration is 

greater than the SSL (DAF=l) of 800 pg/ kg. Using both the acetone detected concentrations 

and non-detects at half the MDLs, a mean concentration of 199.3 pg/kg was calculated. This 

value is less than the SSL (DAF=l) of 800 pg/kg. Table 5-17 presents the acetone subsurface 

results including the data set used to calculate the mean concentration. 

Acetone was not detected in any of the 44 groundwater samples collected from site 

monitoring wells above its EPA Region I11 tap-water RBC (HI=0.1) of 61 pg/L. Acetone is 

not considered a COC in subsurface soil at SWMU 8/AOC 636 since its mean concentration 

is less than the SSL @AF=1) and because it was not detected in historic groundwater 

samples above the EPA Region III tap-water RBC. 

5.3.8 1,1,2,2-PCA 
1,1,2,2-PCA was identified as a COPC in subsurface soil because its detected concentration 

of 10 pg/kg in the sample collected from G63653009 was above the SSL (DAF=l) of 0.2 
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pg/kg. This is the only detected 1,1,2,2-PCA concentration in any of the surface or 

subsurface soil samples collected from the SWMU 8/AOC 636 site. 1,1,2,2-PCA subsurface 

soil results are presented in Table 5-18. 

Using both the single 1,1,2,2-PCA detected concentration and non-detects at half the MDLs, 

a mean concentration of 4.5 pg/kg was calculated. This value is an order of magnitude 

above the SSL (DAF=l) of 0.2 pg/kg because the laboratory detection limits range from 5.1 

U pg/kg to 37 U pg/kg. These MDLs at half their value remain an order of magnitude 

above the SSL (DAF=l). Table 5-18 presents the data set used to calculate the mean 

concentration. 

As recommended in the Sampling and Analysis Plan, AOC 636, Zone G, Revision 0 (CH2M- 

Jones, 2001), an additional subsurface soil sample was collected immediately adjacent to 

sample location G636SB009 to evaluate the presence/absence of 1,1,2,2-PCA in subsurface 

soil. On July 12,2001 a subsurface soil sample was collected from location G636SB028 and 

analyzed for thallium and 1,1,2,2-PCA. 1,1,2,2-PCA was not detected above its laboratory 

detection limit of 5.1 U pg/kg. 

1,1,2,2-PCA was not detected above MDLs in any of the 62 groundwater samples collected 

from site monitoring wells. Because its presence in subsurface soil during the original RFI 

sampling investigation can not be confirmed based on the 2001 sampling event, and since it 

was not detected in site groundwater samples detected above MDLs, 1,1,2,2-PCA is not 

considered a leaching threat and as a result is not a COC in subsurface soil at SWMU 

8 / AOC 636. 

5.3.9 1 ,I ,2-TCA 
1,1,2-TCA was identified as a COPC in subsurface soii because its detected concentration of 

92 pg/kg in the sample collected from G008SB22 is above the SSL (DAF=l) of 0.9 pg/kg. 

This is the only detected 1,1,2-TCA concentration in any of the surface or subsurface soil 

samples collected from the SWMU 8/AOC 636 site. 1,1,2-TCA subsurface soil results are 

presented in Table 5-19. 

Using both the single 1,1,2-TCA detected concentration and non-detects at half the MDLs, a 

mean concentration of 10.3 pg/kg was calculated. This value is two orders of magnitude 

above the SSL (DAF=l) of 0.9 pg/kg because the laboratory detection limits range from 5.4 

U pg/kg to 37 U pg/kg. These MDLs at half their value remain above the SSL (DAF=l). 

Table 5-19 presents the data set used to calculate the mean concentration. 

A site-specific SSL was calculated to evaluate if 1,1,2-TCA remains a leaching hazard based 

on the single detection of 92 pg/kg in subsurface soil. This site-specific SSL was calculated 
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by CH2M-Jones in accordance with the Technical Memorandum Application of Soil Screening 
Levels (SSLs) at Charleston Naval Complex (CH2M-Jones, 2001b), and using site- and zone- 

specific information as presented in Appendix J of this report. A site-specific SSL for 

unpaved surfaces of 15.7 pg/kg with a site-specific DAF of 2.66 was calculated for 1,1,2- 

TCA. The mean concentration of 10.3 pg/kg is less than the site specific SSL of 15.7 pg/kg. 

The methods and results of the site-specific SSL calculation are provided in Appendix J. 

1,1,2-TCA was not detected above MDLs in any of the 62 groundwater samples collected 

from site monitoring wells. Because the mean concentration is less than the site-specific SSL 

(DAF=2.66) and since it was not detected above MDLs in historic groundwater samples 

collected from the site, 1,1,2-TCA is not considered a leaching threat and as a result is not a 

COC in subsurface soil at SWMU 8/AOC 636. 

5.4 Groundwater COCs 
The Zone G RFI Report, Revision 0 identified BEHP, antimony, barium, thallium, and 

vanadium as a COCs in the groundwater at S W W  8/AOC 636. Five SVOCs (i.e., 

benzo[a]anthracene, benzo[a]pyrene, benzob]fluoranthene, bis[2-ethylhexyl]phthalate, and 

naphthalene), three metals (i-e., antimony, iron, and vanadium), and hydrazine were 

detec ted above their screening criteria during the various post RFI sampling events. As a 

result, these chemicals are considered COPCs. Groundwater contaminant concentrations 

were compared to their corresponding MCLs, or for those chemicals that have no MCL, the 

EPA Region III tap water RBC. In addition, detected concentrations of metals were 

compared to their corresponding Zone G background reference range of concentrations. 

These constituents are further evaluated to determine if they meet the criteria for being 

considered COCs. 

5.4.1 BEHP 
BEHP was detected at concentrations of 7 J, 8 J, and 46 pg/L in the samples collected from 

monitoring w e b  G008GSP10, G008GSP15, and GOOSGW004, respectively. These detected 

concentrations were above its corresponding MCL of 6 pg/L and EPA Region 111 tap water 

RBC of 4.8 pg/L. As a result, BEHP was identified in the Zone G Wl Report, Revision 0 as a 

COC in groundwater. BEHP groundwater results are presented in Table 5-20. 

BEHP, a common laboratory contaminant that is associated with plastics, was not detected 

above the MDLs in the four samples collected from G008GW004, preceding the sample with 

the detected concentration of 46 pg/L collected on November 15,1996. 
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Estimated BEHP concentrations detected in the samples collected from G008GSP10 and 

G008GSP15 slightly exceed the MCL of 6 pg/L. BEHP was detected at an estimated 

concentration of 1 J pg/L in the laboratory quality control (QC) sample during the method 

analysis of samples collected from G008GSP10 and G008GSP15 (SDG No. 39843). Site 

sample concentrations from a known laboratory contaminant such as BEHP that are also 

detected in the laboratory QC sample and within 10 times or 110 percent of the reported 

laboratory QC concentration are considered suspect due to the laboratory contamination. 

As a result, the estimated B E W  concentrations from the samples collected from GOOSGSPlO 

and G008GSP15 are not considered to be representative of site groundwater. BEHP is not 

considered a COC in groundwater at SWMU 8/AOC 636 since it was detected in the 

laboratory QC sample at a concentration within 110 percent of the reported values from the 

samples collected from G008GSP10 and G008GSP15. In addition, BEHP was not detected 

above MDLs in the four subsequent samples collected from GOOBGW004 following the 

initial sample in which BEHP was detected at a concentration of 46 pg/L. 

Benzo[a]anthracene was detected at estimated concentrations in two of the 60 groundwater 

samples collected from the SWMU 8/AOC 636 monitoring wells. These two estimated 

concentrations of 2 J and 1 J pg/L detected in the samples collected from G008GSPll and 

G008GSP12, respectively were above its EPA Region III tap water RBC (HI=O.l) of 0.092 

pg/L. Benzo[a]anthacene groundwater results are presented in Table 5-21. Figure 5-11 

depicts a historic representation of benzofajanthracene in groundwater at SWMU 8/AOC 

636. 

As documented in Section 3.1 of this RFI report addendum, approximately 26,533 tons of 

petroleum-impacted soil were removed from the Area 2 excavation. These groundwater 

sumps were installed in the former Area 2 excavation footprint. Because these groundwater 

sumps were installed in the former Area 2 petroleum-impacted soil excavation, and because 

of the infrequent detection of benzo[a]anthracene in the groundwater samples collected at 

the site (i.e., two out of 60 samples), it is not considered a COC in groundwater 

SWMU 8/AOC 636. However, since benzoIajanthracene was detected at concentrations 

slightly exceeding an RBC-based criterion, and it can likely be linked to material removed 

from the former unlined oil sludge pits, it is identified as a COC in groundwater at 

SWMU 8/AOC 636. 
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5.4.3 Benzo[a]pyrene 
Benzo[a]pyrene was detected at estimated concentrations in three of the 60 groundwater 

samples collected from the SWMU 8/AOC 636 monitoring wells. These three estimated 

concentrations of 1 J pg/L, 0.65 J pg/L, and 0.47 J pg/L, detected in the samples collected 

from G008GSPl1, G008GW006, and G008GW005, respectively, were above its MCL of 0.2 

pg/L. Benzo[a]pyrene groundwater results are presented in Table 5-22. Figure 5-12 depicts 

a historic representation of benzo[a]pyrene in groundwater at SWMU 8/AOC 636. 

Groundwater sump G008GSP11 was installed in the former Area 2 excavation footprint 

where approximately 26,533 tons of petroleum-impacted soil were removed. Estimated 

benzo[a]pyrene concentrations in the June 2002 samples collected from monitoring wells 

G008GW006 and G008GW005 are the same order of magnitude as its MCL of 0.2 pg/L- 

Because these three estimated concentrations are equal to or less than I pg/L, and its 

infrequent detection in the groundwater samples collected at the site (i-e., three out of 60 

samples), it is not considered a COC in groundwater SWMU 8/AOC 636. However, since 

benzo[a] pyrene was detected at concentrations slightly exceeding its MCL and it can likely 

be linked to the material removed from the former unlined oil sludge pits, it is identified as 

a COC in groundwater at SWMU 8/AOC 636. 

5.4.4 Benzo[b]f luoranthene 
Benzo~Jfluoranthene was detected at estimated concentrations in three of the 60 

groundwater samples collected horn the SWMU 8/AOC 636 monitoring wells. These three 

estimated concentrations of I J pg/L, 0.47 J pg/L, and 0.35 J pg/L detected in the samples 

collected from GOOSGSPll, G008GW006, and G008GW005, respectively, were above its EPA 

Region III tap water RBC (HI=O.l) of 0.092 pg/L. These estimated concentrations are very 

similar to the benzo[a]pyrene groundwater results from the samples collected from the 

same monitoring wells during the same events. Benzo[b]fluoranthene groundwater results 

are presented in Table 5-23. Figure 5-13 depicts a historic representation of 

benzo[b]fluoranthene in groundwater at SWMU 8/AOC 636. 

Groundwater sump G008GSPll was installed in the former Area 2 excavation footprint 

where approximately 26,533 tons of petroleum-impacted soil were removed. Estimated 

benzob]fluoranthene concentrations in the June 2002 samples collected from monitoring 

wells G008GW006 and G008GW005 are slightly less than its EPA Region 111 tap-water RBC 

(HI=1.0) of 0.92 pg/L. Because these three estimated concentrations are equal to or less than 

1.0 pg/L and its infrequent detection in the groundwater samples collected at the site (i.e., 

three out of 60 samples), it: is not considered a COC in groundwater SWMU 8/AOC 636. 
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However, since benzo[b] fluoranthene was detected at concentrations slightly exceeding its 

EPA Region I11 tap water RBC (HI=O.l), and it can likely be linked to the material removed 

from the former unlined oil sludge pits, it is identified as a COC in groundwater at 

SWMU 8/AOC 636. 

5.4.5 Naphthalene 
Naphthalene was detected above its screening criteria in seven of the 60 groundwater 

samples collected from the SWMU 8/AOC 636 monitoring wells. Except for the detected 

concentration of 28 pg /L in the sample collected from G008GSP15, the detected 

concentrations in the remaining six samples range from 1 J to 5 J pg/L. These six estimated 

concentrations do not exceed the EPA Region 111 tap water RBC (HI=l.O) of 6.5 pg/L. Five of 

the seven concentrations were from groundwater swnp samples. A s  documented in Section 

3.1, approximately 26,533 tons of petroleum-impacted soil was removed from the Area 2 

excavation. These groundwater sumps were installed in the former Area 2 excavation 

footprint. Naphthalene was not detected in subsequent samples collected from monitoring 

wells G008GW002 and G008GW006 in which naphthalene had been detected at estimated 

concentrations above its EPA Regon III tap water M C  (HI=O. l )  of 0.65 ,ug/L. Naphthalene 

groundwater results are presented in Table 5-24. Figure 5-14 depicts a historic 

representation of naphthalene in groundwater at SWMU 8/AOC 636. Because these 

groundwater sumps were instaUed in the former Area 2 petroleum-impacted soil 

excavation, and because of its infrequent detection in the groundwater samples collected at 

the site (i.e., seven out of 60 samples), it is not considered a COC in groundwater 

SWMU 8 / AOC 636. However, since naphthalene was detected at concentrations slightly 

exceeding an RBC-based criteria, and it can likely be linked to the material removed from 

the former unlined oil sludge pits, it is identified as a COC in groundwater at 

SWMU 8/AOC 636. 

5.4.6 Antimony 
Antimony was detected at estimated concentrations of 111 p g / L  (March 29,2002), 12.6 pg/L 

(May 21,1997), and 22.6 J pg/L (November 15,1996) in samples collected from G008GW003. 

These detected concentrations exceed its corresponding MCL of 6 pg/L and Zone G 

background range of 3 to 6 pg/L. However, except for the initial sample collected in 

November 1996, antimony did not exceed the EPA Region III tap water RBC (HI=1.0) of 15 

,ug/L. Antimony was detected above MDLs in only one other groundwater sample (2.1 

pg/L; GFDSGW02C) collected during the site sampling events- Table 5-25 presents the 

results of antimony in the groundwater samples collected during the site sampling events 
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Figure 5-15 depicts a historic representation of antimony in groundwater at SWMU 8/AOC 

636. 

As previously indicated in Section 5.2.1, antimony has been identified as a COC in 

subsurface soil. The location of monitoring well G008GW003 is located in the immediate 

area of subsurface soil sample G636SB019, which had the maximum site detection of 47.5 

mg/kg. This indicates that antimony may have leached from subsurface soil to 

groundwater. Because of the potential leaching concern, and since it was detected at 

concentrations above its MCL during 9 sample collection events, it has been identified 

as a COC in groundwater at S W  8/AOC 636. 

5.4.7 Barium 
Barium was identified in the Zone G RFI  Report, Revision 0 a s  a COC in groundwater. It was 

detected in 46 of the 47 samples collected from site groundwater wells with a maximum 

concentration of 1,520 ,ug/L in the initial sample collected from G008GW002 on November 

15,1996. Table 5-26 presents the barium results in the groundwater samples collected 

during the site sampling events. Each detected barium concentration is less than its MCL of 

2,000 pg/L, and with the exception of the initial sample collected from G008GW002, all of 

the detected concentrations are within the Zone G background range of 14 to 937 pg/L. As a 

result, barium is not considered a COC in groundwater at for SWMU 8/AOC 636. 

5.4.8 Iron 
Lron was detected in each of the 43 groundwater samples collected from site groundwater 

wells and analyzed for iron. These detected concentrations range from 482 J pg /L 

(G008GW003; December 11,1997) to 56,100 J pg/L (G636GW001; May 22,1997). Two of 

these detected concentrations (i-e., 41,000 pg/L; G008GW001 and 56,100 J pg/L; 

G636GW001) were above its EPA Region III tap-water RBC (HI=O.l) of 1,100 pg/L and 

Zone G background range of 2,000 to 35,700 ,ug/L. Iron was not detected above its Zone G 

background range in subsequent samples collected from monitoring wells G008GW001 and 

G636GW001, in which iron was detected at concentrations above its screening criteria. Table 

5-27 presents the iron results in the groundwater samples collected during the site sampling 

events. 

Because iron was detected in each of the 43 samples collected from site monitoring wells, it 

appears to be ubiquitous and naturally occurring in the groundwater. Given its ubiquitous 

nature, and because iron was not detected above its Zone G background range in 

subsequent samples collected from monitoring wells G008GW001 and G636GW001, iron is 

not considered a COC in groundwater at SWMU 8/AOC 636. 
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5.4.9 Thallium 
Thallium was detected at estimated concentrations above its screening criteria in nine of the 

43 groundwater samples collected from the SWMU 8/AOC 636 monitoring wells. The nine 

groundwater samples collected from eight monitoring wells range in concentration from 3 J 

pg/L (GIFDSGW03B) to 7.4 J pg/L (G008GW003). These thallium concentrations are above 

its MCL of 2.0 pg/L and EPA Region III tap water RBC (HI=O.l)  of 0.26 pg/L. The detected 

concentrations are within the Zone H background range of 2 to 105 pg/L, and are hss than 

the Zone H mean concentration of 16 pg /L. A Zone G background range for thallium in 

groundwater was not established. However, because of its close proximity to Zone G and 

the SWMU 8/AOC 636 site, the Zone H background range was used for screening. 

Four of the nine concentrations were from groundwater samples collected from FDS wells 

located in the northern portion of the site. Thallium was not detected in subsequent samples 

collected from the eight monitoring wells in which thallium was detected at estimated 

concentrations above its MCL of 2.0 pg/L. Thallium groundwater results are presented in 

Table 5-28. 

Given its low frequency of detection (i.e., nine out of 43 groundwater samples) above its 

MCL, and because these nine detected concentrations are within the Zone H background 

range and less than the Zone H mean concentration, thallium is not considered a COC in 

groundwater at for SWMU 8/AOC 636. 

5.4.1 0 Vanadium 
Vanadium was detected at concentrations of 44 1 pg/L (March 29,2002) and 49 pg/L 

(November 15,1996) in samples collected from G008GW003. These detected concentrations 

are above its Zone G background range of 3 to 30 pg/L but below its EPA Region FII tap 

water RBC (HI=l.O) of 260 pg/L. Vanadium groundwater results are presented in Table 5- 

29. 

Vanadium was detected in 36 of the 43 groundwater samples collected from site monitoring 

wells. It is unlikely that vanadium is site-related, since it was not detected in surface or 

subsurface soil samples above its screening criteria. Given its ubiquitous nature, because its 

presence in groundwater is not related to historic site operations, and since its detected 

concentrations are below the EPA Region 111 tap water RBC (HI=l.O), vanadium is not 

considered a COC in groundwater at for SMrMU 8/AOC 636. 
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5.4.1 1 Hydrazine 
During the post-RF1 sampling events, hydrazine was detected in 30 samples ranging in 

concentration from 5 to 100 pg/L. These 30 detected concentrations were from samples 

collected during five sampling events (i.e., December 1997, February 1998, October 1999, 

March 2002, and June 2002) from 1997 through 2002. Each detected concentration exceeds 

its EPA Region III tap water RBC (HI=O.l) of 0.022 pg/L. As a result, it was identified as a 

COPC in groundwater. Hydrazine was detected in the groundwater samples using a 

colorimetric method. However, the results may not be reliable, as false positives are 

possible when using this method. The detections of hydrazine at low concentrations across 

the SWMU 8/AOC 636 site were not consistent with its fate and transport properties. 

Environmental releases of hydrazine are not expected to be persistent, and releases to soil 

would be expected to attenuate quickly. Hydrazine released to groundwater systems would 

evaporate or undergo degradation. As a result, and based on analysis of groundwater 

samples using different laboratory methods, the reported detection of hydrazine based on a 

colorimetric method is considered suspect. 

Hydrazine is a highly oxidative chemical that reacts quickly with the substrate material in 

contact, and therefore dissipates within a very short time after release. As a result, 

hydrazine is not expected to last in measurable levels in environmental media after the 

lapsed time following any suspect release or spill at the SWMU 8 site, if one occurred. 

Because of the colorimetric method used for hydraz&e analysis, and the fact that its fate 

and transport properties are not consistent with the presence of a low-level long term 

groundwater presence over a large area, hydrazine is not considered a COC in groundwater 

at SWMU 8/AOC 636. Appendix G presents the Technical Memorandum Hydratine 

Analytical Methods and Results (CH2M-Jones, 2002) that outlines the methods used for 

hydrazine analysis at the site and its chemical properties and uses. 
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TABLE 5-1 
Detected Concentrations of VOCs in Surface Soil 
RFI Repod Addendum & CMS Work Plan, SWMU WAOC 636, Zone G, Charleston Naval Complex 

Concentration Date 
Analyte Sample Location (pgkg) Qualifier Collected SSLa 

Acetone G008SB01 130 - 09/24/1993 800 - 

Benzene GFDSSC012 

Carbon Disulfide GFDSSC014 5 J 12/05/1996 2,000 

GFDSSCO16 7 J 12/04/1996 

Chlorobenzene G008SB01 18 - - 09/24/1993 70 

Ethylbenzene GFDSSC012 

Methyl ethyl ketone (2- G008SB001 2 J 0911 211 996 400b 
Butanone) 

Toluene G008SB01 8.2 - - 09/24/1993 600 

G008SB05 9.3 J 09/29/1993 
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TABLE 51 
Detected Concentrations of VOCs in Surface Soil 
RFI Report Addendum & CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Concentration Date 
Analyte Sample Location (Clg/kg) Qualifier Collected SSLa 

Toluene GFDSSCOI 2 430 - - 12/04/1996 600 

Xylenes, Total GFDSSC012 3,700 - - 12/04/1996 9,000' 

Hlstoric Surface Soll Locations Not Representative of Site Conditions Based on IM Excavation Area 

Chlorobenzene G008SB09 8.5 - - 10/18/1993 

G008SB28 9.1 - 1012711 993 - 
a Generic soil to groundwater soil screening level (SSL) with a DAF=l. SSLs were obtained from the 
Soil Screening Guidance: Technical Background Document (EPA, 1 996). 

EPA Region Ill SSL (DAF=l ). 

Generic SSL (DAF=1) for o-Xylene 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

pgkg milligrams per kilogram 

= Indicates that the analyte is detected at the concentration shown. 

J Indicates an estimated value. A 'J' quafifer may signify that the concentration is below the PQL, 
or that the 'J' has been applied as a result of the data validation. 
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TABLE 5-2 
Detected Concentrations of VOCs in Subsurface Soil 
RFI Report Addendum & CMS Work Plan, SWMU W A N  636, Zone G, Charleston Naval Complex 

Sample Concentration Date 
Analyte Location (pg/kg) Qualifier Collected SSLa 

Acetone G008SB03 160 - 09/25/1993 800 

Chlorobenzene G008SB02 50 - - 09/25/1993 70 

G008SB03 7.3 - - 09/25/1993 

G008SB20 41 - - 10/27/1993 

G008SB22 28 - - 10/26/1993 

G008SB30 28 - 10/27/1993 - 

Toluene G008S322 5.8 - - 10/26/1993 600 

Vinyl acetate G008SB22 17 - - 10/26/1993 8,000 

Historic Subsurface Soil Locations Not Representative of Site Conditions Based on fM Excavation Area 

Acetone G008SB11 1 70 - - 1 011 911 993 

G008SB21 76 - - 10/27/1993 

G008SB25 140 - - 10/27/1993 

G008SB31 160 - - 10/27/1993 

Carbon Disulfide G008S811 7.9 - - 10/19/1993 

Chlorobenzene G008SB1 1 35 - - 1 Oft 911 993 

G008SB3 1 33 - - 10/27/1993 

a Generic soil to groundwater soil screening level (SSL) with a DAF=1. SSLs were obtained from the 
Soil Screening Guidance: Technical Background Document (EPA, 1 996). 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

pgkg milligrams per kilogram 

= lndicates that the analyte is detected at the concentration shown. 

J Indicates an estimated value. A "J" qualifer may signify that the concentration is below the PQL, 
or that the "J" has been applied as a result of the data validation. 
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TABLE 5-3 
Aroclor-1260 Results in Surface Soil 
RFI Report Addendum and CMS Work Plan, SWMU WAOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Ill Background 

Concentration Date Residential RBC Range of 
Sample Location (mglkg) Qualifier Collected (HI=0.1) SSLa Concentrations 



Rfl REPORT ADDENDUM B CMS WORK PLAN, SWMU WAOC €36, ZONE G 
CHARLESTON NAVAL CUMPLW 

REVISION 0 
JANUARY M03 

TABLE 53 
Aroclor-1260 Results in Sutface Soil 
RFI Report Addendum and CMS Work Plan, SWMU BIAOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Ill Background 

Concentration Date Residential R8C Range of 
Sample Location (mgkg) Qualifier Collected (HI=O.l) SSLa Concentrations 

G636SBOll 0.036 J 01/07/1997 0.32 1 .O N A 

GFDSSCO 16 0.16 U 12/04/1996 

Historic Surface Soil Locations Not Representative of Site Conditions Based on I# Excavation Area 

a Preliminary remediation goal of 1.0 mg/kg established for PCBs based on Guidance on Remedial Actions for 
Superfund Sites with PCB Contamination (EPA, 1990). 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

mgkg milligrams per kilogram 

NA Screening criteria not available for the referenced compound. 

HI Hazard Index 
- - Indicates that the analyte is detected at the concentration shown. 

4 Indicates an estimated value. A 'J' qualifier may signify that the concentration is below the PQL, or 
that the 'J"has been applied as a result of the data validation. 

U Indicates the analyte was not detected above the laboratoty detection limit. 
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TABLE 5-4 
BEQ Results in Surface Soil 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region I11 Background 

Sample Concentration Date Residential RBC Range of 
Location (mglkg) Qualifier Collected (H1=0.1) Concentrations a 
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TABLE 5-4 
BEQ Results in Surface SOB 
RFI Report Addendum and CMS Work Plan, SWMU BIAOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Ill Background 

Sampte Concentration Date Residential RBC Range of 
Location (mglkg) Qualifier Collected (HkiI.1) Concentrations a 

Historic Surface Soif Locations Not Representative of Site Condltlons Based on 1M Excavation Area 

a Basewide PAH background concentration for surface soil is 1.304 mgkg as outlined in the Technical 
Memorandum: PAHs Background Study (CH2MJones, February 2001). 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

mgkg milligrams per kilogram 

HI Hazard Index 
- - Indicates that the analyte is detected at the concentration shown. 

J Indicates an estimated value. A 'J" qualifier may signify that the concentration is below the PQL, 
or that the "J" has been applied as a result of the data validation. 
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TABLE S-5 
Antimony Results in Surface Sol 
RFI Report Addendum and CMS Work Plan, SWMU BIAOC 636, Zone G, Charleston Naval Complex 

EPA Region Ill Zone G 
Residential Background 

Concentration Date RBC Range of 
Sample Location (mglkg) Qualifier Collected (Hl=O.l) SSL~ concentnations 
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TABLE 5 5  
Antimony Results in Surface Soil 
RFI Report Addendum and CMS Work Plan, SWMU &/AOC 636, Zone G, Charleston Naval Complex 

EPA Region Ill Zone G 
Residential Background 

Concentration Date RBC Range of 
Sample Location (mglkg) Qualifier Collected (HI=0.1) SSLa Concentrations 

G636SB013 

G636SB014 

G636SB015 

G636SB016 

G636SBO 17 

G636SB018 

G636SB019 

G636SB020 

GFDSSC012 

GFDSSC014 

GFDSSCOI 6 

Historic Surface Soil Locations Not Representative of Site Conditions Based on IM Excavation Area 

G008SB09 6.4 UJ 1011 811 993 

a Generic soil to groundwater soil screening level (SSL) with a DAF=10 except for VOCs which were screened 
using SSL (DAF=I). SSLs were obtained from the Soil Screening Guidance: Technical Background Document 
(EPA, 1996). 

Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook 
and Instructions - Charleston Naval Complex, Environmental Restoration Project, Revision I A  (CHPM-Jones, 
December 2001). 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

mg/kg milligrams per kilogram 

HI Hazard Index 
- - Indicates that the analyte is detected at the concentration shown. 

J Indicates an estimated value. A 'J" qualifier may signify that the concentration is below the POL, or 
that the 'J' has been applied as a result of the data validation. 

U Indicates the analyte was not detected above the laboratory detection limit. 
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TABLE 58 
Arsenic Results in Surface Soil 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

EPA Region Ill 
Residential Zone G 

Sampte Concentration Date RBC Background Range 
Location (mglkg) Qualifier Collected (HI=0.1) SSL ' of Concentrations 

SWMUBAOC636GRFlRACMSWPREVO DOC 
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TABLE 5-6 
Arsenic Results in Surface Soil 
RFl Reporl Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

EPA Region III 
Residential Zone G 

Sample Concentration Date RBC Background Range 
Location (rnglkg) Qualifier Collected (Hl=0.1) SSL ' of Concentrations 

a Generic soil to groundwater soil screening level (SSL) with a DAF=10 except for VOCs which were screened 
using SSL (DAF=l). SSLs were obtained from the Soil Screening Guidance: Technical Background Document 
(EPA, 1996). 

G636SB020 1.6 J 0 1 /26/2000 

GFDSSC012 4.1 - - 12/04/1996 

GFDSSC014 15.3 - - 1 2/05/1996 

b Zone G Background Range of Concentrations were obtained from AppendixJ of the Project Team Notebook 
and Instructions - Charleston Naval Complex, Environmental Restoration Project, Revision IA (CH2MJones, 
December 200 1). 

GFDSSCO16 28.8 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

- - 12/04/1996 

mgkg milligrams per kilogram 

Hi Hazard Index 
- - Indicates that the analyte is detected at the concentration shown. 

J Indicates an estimated value. A 'J' qualifier may signify that the concentration is below the POL, or 
that the "J" has been applied as a result of the data validation. 

U Indicates the analyte was not detected above the laboratory detection limit. 

Historic Surface Soil Locations Not Representative of Site Conditions Based on IM Excavation Area 

G008SB09 5.9 J 10118/1993 

SWMWOC636GRFIRACMSWPREVO DOC 
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TABLE 5-7 
Total Chromium Results in Surface Soil 
Rfl  Reporf Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Ill Background 

Sample Concentration Date Residential RBC Range of Mean 
Location (mgkg) Qualifier Collected (HI=0.1) SSLa concentrationsb valueC 
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TABLE 5-7 
Total Chromium Results in Surface Soil 
RFI Repod Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval CompIex 

Zone O 
EPA Region Ill Background 

Sample Concentration Date Residential RBC Range of Mean 
Location (mg~kg) Qualifier Collected (HI4.1) SSLa concentrationsb valueC 

G636SB015 5.9 - - 1211 711 999 23d 19 7-39 14.5 

Historic Surface Soil Locations Not Representative of Site Conditions Based on IM Excavation Area 

G008SB09 17 - 10/18/1993 

G008SBll 48 - - 1011 911 993 

G008SB12 18 - - 10/19/1993 

G008SB18 48 - - 10/2011993 

G008SB21 4.5 - - 10127/1993 

G008SB25 6.5 - - 1012711 993 

G008SB28 5.6 - - 10127/1993 

G008SB31 96 - - 10/27/1993 

G008SB003 12.3 - - 0911 311 996 

G636SB007 13.8 - 09/12/1996 

G636SB010 15.9 - - 01/07/1997 

a Generic soil to groundwater soil screening level (SSL) with a DAF=10 except for VOCs which were screened using 
SSL (DAF=1). SSLs were obtained from the Soil Screening Guidance: Technical Background Document (EPA, 1996). 

Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook and 
lnsttwctions - Charleston Naval Complex, Environmental Restoration Project, Revision 1A (CH2MJones, December 
200 1). 

Mean value is calculated when using non-detects at half the laboratory detection limit. 

The conservative €PA Region Ill residential RBC (Hk0.1) of 23 rnglkg for Chromium VI was used as the screening 
criteria for Chromium, Total. 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

mglkg milligrams per kilogram 

HI Hazard Index 
- - Indicates that the analyte is detected at the concentration shown. 

J Indicates an estimated value. A 'J' qualifier may signify that the concentration is below the PQL, or that the 
'J' has been applied as a result of the data validation. 

U Indicates the analyte was not detected above the laboratory detection limit. 
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TABLE 5 4  
Thallium Results in Surface Soil 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

EPA Region 111 Zone G 
Residential Background 

Sample Concentration Date RBC Range of Mean 
Location (mgkg) Qualifier Collected (HI=0.1) SSL' ~oncentrations~ valueC 

SWMUBAOC636GRRRACMSWPAEVO DOC 
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TABLE 5-8 
Thallium Results in Surface Soil 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charlesion Naval Complex 

€PA Region Ill Zone G 
Residential Background 

Sample Concentration Date RBC Range of Mean 
Location (mgkg) Qualifier Collected (HId.1) SSLa concentrationsb valuec 

G636SB012 0.39 U 01/07/1997 0.55 0.35 0.55 - 0.91 0.84 

Historic Surface Soil Locations Not Representative of Site Conditions Based on IM Excavation Area 

" Generic soil to groundwater soil screening level (SSL) with a DAF=10 except for VOCs which were screened 
using SSL (DAF=l). SSLs were obtained from the Soil Screening Guidance: Technical Background Document 
(EPA, 1996). 

Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook 
and Instructions - Charleston Naval Complex, Environmental Restoration Project, Revision 1A (CHZMJones, 
December 2001). 

Mean value is calculated when using non-detects at half the laboratory detection limit. 
Concentrations in bold and outlined text exceed the appropriate screening criteria. 
mgkg milligrams per kilogram 
HI Hazard Index 
- - Indicates that the analyte is detected at the concentration shown. 
J lndicales an estimated value. A "J' qualifier may signify that the concentration is below the PQL, or that 

the 'J" has been appPed as a result of the data validation. 
U Indicates the analyte was not detected above the laboratory detection limit. 



RFl REPORT AWENDUM & CMS WORK PL4N. SWMU WAOC 636, ZONE G 
Ci-l4RLESTON NAVALCOMPLEX 

REVISION 0 
JANUARY 2003 

TABLE 5-9 
Benzene Resdts in Surface SOB 
RFI Report Addendum & CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

EPA Region Ill 
Concentration Date Residential RBC Mean 

Sample Location (pgkg) Qualifier Collected (HI=0.1) SSLn valueb 



RFI REPORTADDENWM .4 CMS WORK PLAN, S W U  WAOC 636, ZONE G 
CHARLESTON NAVAL COMPW 

REVISION 0 
JANUARY 2003 

TABLE 5-9 
Benzene Results in Surface Soil 
RFI Report Addendum & CMS Work Plan, SWMU 8 / A K  636, Zone G, Charleston Naval Complex 

EPA Region III 
Concentration Date Residential RBC Mean 

Sample Location W k g )  Qualifier Collected (Hld.1) SSL' valueb 

G636SB006 6 U 0911 211 996 

G636SB008 6 U 09/12/1996 

G636SB009 6 U 09/1 211 996 

GFDSSC012 100 - - 1 2/04/1996 

GFDSSCOI 4 8 UJ 12/05/1996 

GFDSSCO 1 6 12 UJ 12/04/1996 

Historic Surface Soil Locations Not Representative of Site Conditions Based on IM Excavation Area 

' Generic soil to groundwater soil screening level (SSL) wilh a DAF=I. SSLs were obtained from the Soil 
Screening Guidance: Technical Background Document (EPA, 1996). 

b Mean value is calculated when using non-detects at half the laboratory detection limit. 

pg/kg Micrograms per kilogram 
HI Hazard Index 
- - Indicates that the analyte is detected at the concentration shown. 
J Indicates an estimated value. A 'J' qualifier may signify that the concentration is below the PQL, or 

that the "J' has been applied as a result of the data validation. 

U Indicates the analyte was not detected above the laboratory detection limit. 
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TABLE 510 
Ethylbenzene Results in Surface Soil 
RFI Reporf Addendum & CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Sample 
Location 

EPA Region HI 
Concentration Date Residential RBC Mean 

(Mn<g) Qualifier Collected (HI=0.1) SSLa valueb 
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TABLE 5-10 
Ethylbenzene Results in Surface Soil 
RFI Reporl Addendum % CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

EPA Region Ill 
Sample Concentration Date Residential RBC Mean 
Location Of9Jkg) Qualifier Collected (HId.1)  SSL' valueb 

- - 

Historic Surface Soil Locations Not Representative of Site Conditions Based on IM Excavation Area 

G636SB007 8 U 0911 211 996 

a Generic soil to groundwater soil screening level (SSL) with a DAF=I. SSLs were obtained from the Soil 
Screening Guidance: Technical Background Document (EPA, 1996). 

Mean value is calculated when using non-detects at half the laboratory detection limit. 

pgkg Micrograms per kilogram 
HI Hazard Index 
- - Indicates that the analyte is detected at the concentration shown. 
J Indicates an estimated value. A "J" qualifier may signify that the concentration is below the PQL, or 

that the "JJ" has been applied as a resutt of the data validation. 

U Indicates the analyte was not detected above the laboratory detection limit. 
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TABLE 5.1 1 
Antimony Results in Subsurface Soil 
FlFl Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charteston Naval Complex 

Zone G 
Sample Concentration Date Background Range Mean 

Location (mglkg) Qualifier Collected SSLa of concentrationsb Valuec 

Historic Subsurface Soil Locations Not Representative of Site Conditions Based on IM Excavation Area 

G008SBll 8.6 UJ 10/19/1993 

G008SB31 7.6 J 1012711993 

" Generic soil to groundwater soil screening level (SSL) with a DAF=10 except for VOCs which were 
screened using SSL (DAF=I ). SSLs were obtained from the Soil Screening Guidance: Technical 
Background Document (€PA, 1996). 
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TABLE 5-1 1 
Antimony Resulis in Subsurface Sd~l 
RFI Repad Addendum and CMS Work Plan, SWMU B/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
Sample Concentration Date Background Range M~~~ 
Location (mgkg) Qualifier Collected SSL' of concentrationsb ValueC 

Zone G Background Range of Concentrations were not available for antimony. Therefore, Zone H 
Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook and 
Instructions -Charleston Naval Complex, Environmental Restoration Project, Revision I A  (CH2M-Jones, 
December 2001 ). 
Mean value is calculated when using non-detects at half the laboratory detection limit. 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 
mgkg milligrams per kilogram 
NA Screening criteria not available for the referenced compound. 
- - Indicates that the anafyte is detected at the concentration shown. 

J Indicates an estimated value. A 'J' qualifier may signify that the concentration is below the PQL, 
or that the 'J' has been applied as a result of the data validation. 

U Indicates the analyte was not detected above the laboratory detection limit. 
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TABLE 512 
Cadmium Results in Subsurface Soil 
RFI Report Addendum and CMS Work Plan, SWMU WAOC 636, Zone G, Charleston Naval Complex 

Zone G 
Background 

Sample Concentration Date Range of Mean 
location (mgkg) Qualifier Collected SSL' concentrationsb ValueC 

G008SB02 

GOOSSB03 

GOOBSB 19 

G008SB20 

G008SE322 

G008SB23 

G008SB24 

G008SB26 

G008SB27 

GOOSSB30 

G636SB002 

G636SB003 

G636SB004 

G636SB005 

G636SB009 

G636SB013 

G636SB014 

G636SB015 

G636SB016 

G636SB018 

G636SB019 

G636SB024 

G636SB025 

G636SB026 

G636SB027 

Hlstorlc Subsurface Sail Locations Not Representative of Site Conditjons Based on IM Excavation Area 

G008SB31 0.76 U 10127/1993 

a Generic soil to groundwater soil screening level (SSL) with a DAF=10 except for VOCs which were 
screened using SSL (DAF=I ). S S k  were obtained from the Soil Screening Guidance: Technical 
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TABLE 5-12 
Cadmium Results in Subsurface Soil 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

tone G 
Background 

Sample Concentration Date Range of Mean 
Location (mglkg) Qualifier Collected SSLa concentrationsb Valuec 

Background Document (EPA, 1996). 
b Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team 
Notebook and lnstmtions - Charleston Naval Complex, Environmental Restoration Project, Revision 1A 
(CH2MJones. December 2001). 
Mean value is calculated when using non-detects at half the laboratory detection limit. 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 
mgkg milligrams per kilogram 
- - Indicates that the analyte is detected at the concentration shown. 
J Indicates an estimated value. A 'J' qualifer may signify that the concentration is below the PQL, or 

that the 'J' has been applied as a result of the data validation. 
U Indicates the analyte was not detected above the laboratory detection limit. 
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TABLE 5-13 
Total Chromium Results in Subsurlace Soil 
RFI Repori Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Date Zone G 
Sample Concentration Background Range Mean 
Location (mgkg) Qualifier Co"ected SSL~ of concentrations value 

G008SB31 29 - - 1012711993 

a Generic soil to groundwater soil screening level (SSL) with a DAF=10 except for VOCs which were screened 
using SSL (DAF=1). SSLs were obtained from the Soil Screening Guidance: Technical Background 
Document (EPA, 1996). 
Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook 

and Instructions - Charleston Naval Complex, Environmental Restoration Project, Revision 1A (CHZMJones, 
December 200 1). 
Mean value is calculated when using non-detects at half the laboratory detection limit. 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 
mgkg milligrams per kilogram 

G636S8018 5.8 - - 0 1 I2612000 

- - 01 126/2000 G636SB019 

Historic Subsurface Soil Locations Not Representative of Slte Conditions Based on IM Excavation Area 

91 -8 
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TABLE 5-13 
Total Chromium Results in Subsurface Soil 
RFI Report Addendum and CMS Work Plan, SWMU WAOC 636, Zone G, Charleston Naval Complex 

- 

Date Zone G 
Sample Concentration Background Range Mean 
Location (mglkg) Qualifier SSL~ of concentrations value 

- - Indicates that the analyte is detected at the concentration shown. 
J Indicates an estimated value. A "J" qualifier may signify that the concentration is below the PQL, or 

that the 'J' has been applied as a result of the data validation. 
U Indicates the analyte was not detected above the laboratory detection limit. 

SWMU8ACCE3GRRRACMSWPRNO DOC 
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TABLE 5-14 
Lead Results in Subsurface Soil 
RFI Report and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
Background 

Sample Concentration Date Range of Mean 
Location (m9lkg) Qualifier Collected SSL' concentrationsb ValueC 

G008SB02 9.8 - - 09/25/1993 400 2.4-76 201.3 

GOMISB03 = 0912511 993 

G008SB19 120 J 10/20/1993 

G636SB027 2.7 - - 07112/2001 

Historic Subsurface Soil Locations Not Representative of Site Conditions Based on IM Excavation Area 

G008SB11 40 J 1011 911 993 

SWMUBAOC6?&RFIRACMSWPREVU DOC 
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TABLE 51 4 
Lead Results in Subsurface Soil 
RFI Repod and CMS Work Plan, SWMU 8/AOG 636, Zone G, Charleston Naval Complex 

Zone G 
Background 

Sample Concentration Date Range of Mean 
Location (mghg) Qualifier Collected SSLa concentrationsb ValueC 

" A screening level of 400 rnglkg has been set for lead based on Revised Interim Soil Lead Guidance for 
CERCLA Sites and RCRA Corrective Action Facilities (USEPA, 1994). 

Zone G Background Range of Concentrations were oblained from Appendix J of the Project Team Notebook 
and Inst~ctions - Charleston Naval CompIex, Environmental Restoration Project, Revision IA (CH2MJones. 
December 200 1). 

Mean value is calculated when using non-detects at half the laboratory detection limit. 
Concentrations in bold and outlined text exceed the appropriate screening criteria. 
rngkg milligrams per kilogram 
- - Indicates that the analyte is detected at the cuncentration shown. 

J Indicates an estimated value. A ",Iw qualifier may signify that the concentration is below the PQL, or 
that the 'J" has been applied as a result of the data validation. 

U Indicates the analyte was not detected above the laboratory detection limit. 
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TABLE 5-15 
Nickel Results in Subsurface Soil 
RFl Report Addendum and CMS Work Plan, SWMU 8LAOC 636, Zone G, Charleston Naval Complex 
... . 

Zone G 
Background 

Sample Concentration Date Range of Mean 
Location (mgkg)  Qualifier Collected SSLP concentrationsb Valuec 

G008SB31 10 - - 10/27/1993 

a Generic soil to groundwater soil screening level (SSL) with a DAF=10 except for VOCs which were 
screened using SSL (DAF=1). SSLs were obtained from the Soil Screening Guidance: Technical 
Background Document (EPA, 1996). 
b Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team 
Notebook and instructions - Charleston Naval Complex, Environmental Restoration Project, Revision 1A 
(CH2MJones, December 200 1). 

Mean value is calculated when using non-detects at half the laboratory detection limit. 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

G636SB018 2.2 J 01 /26/2000 

SWMMAOC636GRFIRACMSWPREVO DOC 

G636SB019 

Historlc Subsurface Soil Locations Not Representative of Site Conditions Based on IM Excavation Area 

76.7 - - 01 I2612000 



Rf l  REPORT ADDENDUM & CMS WORK PUN, SWMU WAC€ 636. ZONE G 
CHARCESTON NAVAL COMPLEX 

FlMSlON 0 
JANUARY 2003 

TABLE 515 
Nickel Results in Subsurface Soil 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
Background 

Sample Concentration Date Range of Mean 
Location (mglkg) Qualifier Collected SSLa concentrationsb ValueC 

mgkg milligrams per kilogram 
- - Indicates that the analyte is detected at the concentration shown. 

J Indicates an estimated value. A "J" qualifier may signify that the concentration is below the PQL, 
or that the 'J' has been applied as a result of the data validation. 

U Indicates the analyte was not detected above the laboratory detection limit. 
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TABLE 5-16 
Thallium Results in Subsurface Soil 
RFI Reporl Addendum and CMS Work Plan, SWMU WAOG 636, Zone G, Charleston Naval Complex 

Zone G 
Sample Concentration Date Background Range Mean 
Location (mgkg) Qualifier Collected SSLa of Concentrations ValueC 

Historic Subsurface Soil Locations Not Representative of Site Conditions Based on IM Excavation Area 

G008SB11 1.7 U 1011 911 993 

G008SB31 1.5 UJ 1 01271 1 993 

a Generic soil to groundwater soil screening level (SSL) with a DAF=10 except for VOCs which were 
screened using SSL (DAF=l). SSLs were obtained from the Soil Screening Guidance: Technical 
Background Document (EPA, 1996). 
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TABLE 5-16 
Thallium Results in Subsurlace Soil 
RFi Repm Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
Sample concentration Date Background Range Mean 
Location (mgjkg) Qualifier Collected SSL~ of Concentrations ValueC 

'b Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team 
N o t e b k  and Instru.ctions - Charleston Naval Complex, Environmental Restoration Project, Revision 1A 
(CHZMJones, December 2001). 
Mean value is calculated Men  using non-detects at half the laboratory detection limit. 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 
mgkg milligrams per kilogram 
- - Indicates that the analyte is detected at the concentration shown. 
J Indicates an estimated value. A 'J' qualifier may signify that the concentration is below the PQL, or 

that the 'J' has been applied as a result of the data validation. 
U Indicates the analyte was not detected above the laboratory detection limit. 

SWMUBAOC63M;RFIRACMSWPREVO DOC 
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TABLE 5-17 
Acetone Resutts in Subsurface Soil 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Chaffston Naval Complex 

Concentration 
Sample Location (C19fkg) Qualifier Date Collected SSL' Mean valueb 

Hlstorlc Subsurface Soil Locations Not Representative of Site Conditions Based on IM Excavation Area 

GOO85831 160 - - 1012711993 

Generic soil to groundwater soil screening level (SSL) with a DAF=I . SSLs were obtained from the Soil 
Screening Guidance: Technical Background Document (EPA, 1996). 
b Mean value is calculated when using non-detects at half the laboratory detection limit. 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 
pglkg Micrograms per kilogram 
H f Hazard Index 
- - Indicates that the analyte is defected at the concentration shown. 
J Indicates an estimated value. A "J' qualifier may signify that the concentration is below the PQL, 

or that the 'J" has been applied as a result of the data validation. 

U Indicates the analyte was not detected above the laboratory detection limit. 
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TABtE 5-18 
1,1,2,2-PCA in Subsurface Soil 
RFI Report Addendum & CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Concentration 
Sample Location 64lw) Qualifier Date Collected SSLa Mean valueb 

G008SB02 6.6 U 09/25/1993 0.2 4.5 

Historic Subsurface Soil Locations Not Representative of Site Condltlons Based on IM Excavation Area 

G008SB11 7.6 U 1 011 911 993 

G008SB31 7.6 U 10/2711993 

a Generic soil to groundwater soil screening level (SSL) with a DAF=l. SSLs were obtained from the 
Soil Screening Guidance: Technical Background Document (EPA, t 996). 

b Mean value is calculated when using non-detects at half the laboratory detection limit. 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 
pdkg Micrograms per kilogram 
HI Hazard Index 
- - Indicates that the analyte is detected at the concentration shown. 
J Indicates an estimated value. A "JJ' qualifier may signify that the concentration is below the 

PQL, or that the 'J' has been applied as a result of the data validation. 

U Indicates the analyte was not detected above the laboratory detection limit. 
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TABLE 5-19 
1 ,I 9-TCA Results in Subsudace Soil 
RFI Repori Addendum & CMS Work Plan, SWMU B/AOC 636, Zone G, Charleston Naval Complex 

Concentration 
Sample Location (Mn<g) Qualifier Date Collected SSLa Mean valueb 

G636SB009 12 U 09/12/1996 

Hlstoric Subsurface Soil Locations Not Representative of Site Conditions Based on IM Excavation Area 

G008SB31 7.6 U 10/27/1993 

a Generic soil to groundwater soil screening level (SSL) with a DAF=l. SSLs were obtained from the 
Soil Screening Guidance: Technical Background Document (EPA, 1996). 

Mean value is calculated when using non-detects at half the laboratory detection limit. 

Concentrations in bold and outlined texl exceed the appropriate screening criteria. 
pgkg Micrograms per kilogram 
HI Hazard Index 
- - Indicates that the analyte is detected at the concentration shown. 
J Indicates an estimated value. A "Jn qualifier may signify that Ule concentration is below the 

PQL, or that the "J" has been applied as a result of the data validation. 

U Indicates the analyte was not detected above the laboratory delection limit. 
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TABLE 5-20 
BEHP Results in Groundwater 
RFI Reporf Addendum and CMS Work Plan, SWMU UAOC 636, Zone G, Charlesfon Naval Complex 

Zone G 
EPA Region Background 

Sample Sample Concentration Date Ill Tap Water Range of 
Location Identification (&l) Qualifier Collected MCL RBC (HI=0.1) concentrationsa 
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TABLE 5-20 
BEHP Results in Groundwater 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Sample Concentration Date ill Tap Water Range of 
Location Identification m) Qualifier Collected MCL RBC (HI=O.I) concentrationsa 



RFI REPORT ADDENDUM & CMS WORK PLAN, SWMU I A O C  K%, ZONE G 
CHARLESTON NAVAL COMPLEX 

RWLSlON 0 
JANUARY M03 

TABLE 5-20 
BEHP Results in Groundwater 
RFI R e p i  Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Sample Concentration Date III Tap Water Range of 
Location Identification (pg/L) Qualifier Collected MCL RBC (HI=O.I) concentrationsa 

GFDSGW03C FDSGW03COl 10 U 01/15/1997 6 4.8 N A 

a The Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook and 
Instructions - Charleston Naval Complex, 
Environmental Restoration Project, Revision I A  (CHBM-Jones, December 2001). 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 
ug/L micrograms per liter 
NA Screening criteria not available for the referenced compound. 
HI Hazard Index 
= Indicates that the analyte is detected at the concentration shown. 
J lndicates an estimated value. A 'J' qualifier may signify that the concentration is below the PQL, or that the 'J' has 
been applied as a result of the data validation. 
U Indicates the analyte was not detected above the laboratory detection limit. 
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TABLE 5-21 
Eenzo[a]Anthracene Resuh in Groundwater 
RFI Repoti Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Sample Concentration Date Ill Tap Water Range of 
Location Identification (pg/L) Qualifier Collected MCL RBC (Hk0.1) Concentrationsa 
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TABLE 521 
Benz@a]Anthracene Results in Groundwater 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
€PA Region Background 

Sample Sample Concentration Date IH Tap Water Range of 
Location identification m) Qualifier Collected MCL RBC (Hk0.1) Concentrationss 

G008GW 003 

G008GW003 

G008GW 004 

G008GW004 

G008GW004 

G008GW004 

G008GW 004 

G008GW04D 

G008GW005 

GOOBGW005 

G008GW005 

G008G WOO5 

G008GW005 

G008GW006 

G008GW006 

G008GW006 

G008GW 006 

G636GW001 

G636GW001 

G636GWOD1 

G636GWOOt 

G636GW001 

GFDSGW02A 

GFDSG W 02A 

GFOSGW02A 

GFDSGW02C 

GFDSGW02C 

GFOSGW03B 

GFOSG W03B 

008G WOO302 

008GW00301 

008GW004M6 

008G WOO404 

008GW00403 

008GW00402 

008GW 00401 

008GW04DM7 

008GW 005M6 

008GW00504 

008GW00503 

008GW00502 

008GW00501 

008GW 00604 

008GW00603 

008G WOO602 

008GW00601 

636GW001 M6 

636GW00104 

636GW00103 

636GW00102 

636GW00101 

FDSGW02ALA 

FDSGW02A02 

FDSGW 02AOl 

FDSGW 02C02 

FDSGW02COl 

FDSQ W 03502 

FDSGW03BOl 
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TABLE 5-21 
Benzo[a]Anthracene Results in Groundwater 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Sample Concentration Date Ill Tap Water Range of 
Location Identification (ClgR) Qualifier Collected MCL RBC (HI=0.1) Concentrationsa 

GFDSGW03C FDSGW03C02 10 U 06/04/1997 NA 0.092 N A 

a The Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook and 
lnstnrctions - Charleston Naval Complex, 
Environmental Restoration Project, Revision IA (CH2M-Jones, December 2001 ). 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 
ug/L micrograms per liter 
NA Screening criteria not available for the referenced compound. 
HI Hazard Index 
= Indicates that the anaryte is detected at the concentration shown. 
J lndicates an estimated value. A "J' qualifier may signify that the concentration is below the PQL, or that the "J' has 
been applied as a result of the data validation. 
U lndicates the analyte was not detected above the laboratory detection limit. 
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TABLE 5-22 
Benro[a]Pyrene Results in Groundwater 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Ill Background 

Sample Sample Concentration Date Tap Water Range of 
Location Identification @g/L) Qualifier Collected MCL RBC (HI=O.I) concentrationsa 

SWMVBAOC636GRFlRACMSWREVO DOC 



RFI REPORT ADDENDUM & CMS WORK PLAN, SWMU WAOC 636, ZONE G 
CWU?LESTON NAVALCOMPLW 

REVISION 9 
JANUARY 2003 

TABLE 5-22 
Benzo[a]Pyrene Results in Groundwater 
RFI Report Addendum and CMS Work Plan, SWMU BIAOC 636, Zone G, Charlesfon Naval Complex 

Zone G 
EPA Region Ill Background 

Sample Sample Concentration Date Tap Water Range of 
Location Identification (pg/L) Qualifier Collected MCL RBC (HI=O.l) ~oncentrations' 
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TABLE 5-22 
Benzo[ajPyrene Results in Groundwater 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region HI  Background 

Sample Sample Concentration Date Tap Water Range of 
Location Identification (Irgn) Qualifier Collected YCL RBC (HI=O.l) ConcentrationsL 

a The Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook and 
lnst~uctions - Charleston Naval Compfex, 
Environmental Restoration Project, Revision 1A (CHPM-Jones, December 2001). 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 
ug/L micrograms per liter 
NA Screening criteria not available for the referenced compound. 
HI Hazard Index 
= Indicates that the analyte is detected at the concentration shown. 
J tndicates an estimated value. A *JU qualifer may signify that the concentration is below the PQL, or that the 'J* has 
been applied as a result of the data validation. 
U Indicates the analyte was not detected above the laboratory detection limit. 
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TABLE 5-23 
8enzo[a]Fluoranthene Results in Groundwater 
RFI Repo/t Addendum and CMS Work Plan, SWMU 8/A01: 636, Zone G,  Charleston Naval Complex 

Zone G 
EPA Region Background 

Sample Sample Concentration Date Ill Tap Water Range of 
Location Identification (pg/L) Qualifier Collected MCL RBC (HI=O.I) Concentrationsa 

SWMUBAOC636GRRAACMSWPREVO DOC 
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TABLE 5-23 
Benro[a]Fluoran#ene Results in Groundwater 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Chadeston Naval Complex 

Zone G 
EPA Region Background 

Sample Sample Concentration Date Ill Tap Water Range of 
Location Identification W L )  Qualifier Collected MCL RBC (HIa.1) Concentrations' 

008GW 00303 

008GW 00304 

008GW004M6 

008G W 00401 

008GW 00402 

008GW00403 

008GW00404 

008GW04DM7 

008GW005M6 

008GW00501 

008GW00502 

008G WOO503 

008GW 00504 

008GW00601 

008GW00602 

008GW00603 

008GW00604 

636GW001 M6 

636GW00101 

636GW00102 

636GW00103 

636GW00104 

FDSG W02ALA 

FDSGW02A01 

FDSGW 02A02 

FDSGW02CO1 

FDSGW02C02 

FDSGWO3BOl 

FDSGWOBBOZ 
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TABLE 5-23 
Benzo[a]Fluoranthene Results in Groundwater 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charieston Naval Complex 

f one G 
EPA Region Background 

Sample Sample Concentration Date Ill Tap Water Range of 
Location Identification (pg/L) Qualifier Collected MCL RBC (HI=O.I) Concentrationsa 

GFDSGW03C FDSGWOSCOl 10 U 01/15/1997 NA 0.092 N A 

a The Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook and 
lnsfnrctions - Charleston Naval Complex, Environmental Restoration Project, Revision 1A (CHPMJones, December 
2001). 
Concentrations in bold and outlined text exceed the appropriate screening criteria. 
ug/L micrograms per liter 
NA Screening criteria not avaitable for the referenced compound. 
HI Hazard Index 
= lndicates that the analyte is detected at the concentration shown. 
J Indicates an estimated value. A 'J' qualifer may signify that the concentration is below the PQL, or that the 'J" has 
been applied as a result of the data validation. 
U Indicates the analyte was not detected above the laboratory detection limit. 
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TABLE 5-24 
Naphthalene Resutis in Groundwater 
RFI Report Addendum and CMS Work Plan, SWMU B/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Ill Background 

Sample Sample Concentration Tap Water Range of 
Location Identification (IrglL) Qualifier Date Collected MCL RBC (HI=O.I) Concentrationsa 
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TABLE 5-24 
Naphthalene Results in Groundwater 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Ill Background 

Sample Sample Concentration Tap Water Range of 
Location Identification (wn) Qualifier Date Collected MCL RBC (HId.1) concentrationsa 

G008G WOO3 

G008GW003 

G008GW004 

G008GW004 

G008GW004 

G008GW004 

G008GW004 

G008GW04D 

G008GW 005 

G008GW 005 

G008GW 005 

G008GW005 

G008GW005 

G008G W 006 

G008GW006 

G008GW006 

G008GW 006 

G636GW001 

G636GWOOt 

G636G WOO1 

G636GW001 

G636GW001 

GFDSGW02A 

GFDSGW02A 

GFDSGW02A 

GFDSGW02C 

GFDSGWOZC 

GFDSGW 03B 

GFDSGW03B 

008GW 00302 

008GW00301 

008GW004M6 

008GW00404 

008G WOO403 

008GW 00402 

008GW 00401 

008GW04DM7 

008G W 005M6 

008GW00504 

008GW00503 

008GW00502 

008GW00501 

008GW00604 

008G WOO603 

008GW 00602 

008GW0060 1 

636GW001 M6 

636GW00104 

636GW00103 

636GW00102 

636GW00101 

FDSGW02ALA 

FDSGW02A02 

FDSGW02AOl 

FDSGW02C02 

FDSGW02COI 

FDSGW03802 

FDSGW 03BOl 
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TABLE 5-24 
Naphthalene Results in Groundwater 
RFI Report Addendum and CMS Work Plan, SWMU UAOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Ill Background 

Sample Sample Concentration Tap Water Range of 
Location Identification &w Qualifier Date Collected MCL RBC (HI=O.I) Concentrationsa 

a The Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook and 
Instructions - Charleston Naval Complex, Environmental Restoration Project, Revision 1A (CH2M-Jones, December 2001). 
Concentrations in bold and outlined text exceed the appropriate screening criteria. 
ug/L micrograms per liter 
NA Screening criteria not available for the referenced compound. 
HI Hazard Index 
= lndicates that the anaiyte is detected at the concentration shown. 
J Indicates an estimated value. A 'J" qualifer may signify that the concentration is below the PQL, or that the 'J' has been 
applied as a result of the data validation. 
U Indicates the analyte was not detected above the laboratory detection limit. 
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TABLE 5.25 
Antimony Results in Groundwater 
RFI Reporl Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

- - - - -  

Zone G 
EPA Region Ill Background 

Sample Sample Concentration Date Tap Water RBC Range of 
Location Identification (Clg/L) Qualifier Collected MCL (Hk0.1) ConcentrationsL 

SWMU8AOC636GRFIRACMSWPREVO DOC 
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TABLE 5-25 
Antimony Results in Groundwater 
RFI Reporl Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Navd Complex 

Zone G 
EPA Region Ill Background 

Sample Sample Concentration Date Tap Water RBC Range of 
Location Identification (pg/L) Qualifier Collected MCL (HbO.1) concentrationsa 

GFDSGWOPA FDSGW02A01 2.1 U 01/16/1997 

GFDSGW03C FDSGW03C01 2.1 U 01/15/1997 

" The Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook and 
instructions - Charleston Naval Complex, Environmental Restoration Project, Revision 1A (CH2M-Jones, December 
2001). 
Concentratians in bold and outlined text exceed the appropriate screening criteria. 
ug/L micrograms per liter 
NA Screening criteria not available for the referenced compound 
HI Hazard Index 
= Indicates that the analyte is detected at the concentration shown. 
J lndicates an estimated value. A "J" qualifer may signify that the concentration is below the PQL, or that the 'J' has been 
applied as a result of the data validation. 
U Indicates the analyte was not detected above the laboratory detection limit. 
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TABLE 5-26 
Barium Results in Groundwater 
RFI Report Addendum and CMS Work Plan. SWMU 8IAOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Ill Background 

Sample Sample Concentration Date Tap Water Range of 
Location Identification @SS'u Qualifier Collected MCL RBC(HI=O.l) Concentrationsa 
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TABLE 5-26 
Barium Results in Groundwater 
RFI Report Addendum and CMS Work Plan, SWMU NAOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region 1II Background 

Sample Sample Concentration Date Tap Water Range of 
Location Identification ( m - 1  Qualifier Collected MCL RBC(HI=O.I) Concentrationsa 

G008GW006 008GW006Ml 100 J 03/30/2002 2,000 260 14-937 

" The Zone G Background Range of Concentrations were obtained from Appendix J of the Pmject Team Notebook and 
lnstruclions - Charleston Naval Complex, Environmental Restorabon Project, Revision 1A (CHZM-Jones, December 
2001 ). 
Concentrations in bold and outlined text exceed the appropriate screening criteria. 
ug/L micrograms per liter 
NA Screening criteria not available for the referenced compound. 
HI Hazard Index 
= lndicates that the analyte is detected at the concentration shown. 
J lndicates an estimated value. A 'J' qualifer may signify that the concentration is below the PQL, or that the 'J' has been 
applied as a result of the data vatidation. 
U Indicates the analyte was not detected above the laboratory detection limit. 



RFI REPORT ADDENDUM 8 CMS WORK PLAN, SWMU UAOC 636, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JANUARY 2W3 

TABLE 5-27 
Iron Results in Groundwater 
RFI Report and CMS Work Plan, SWMU WAOC 636, Zone G, Charleston Naval Complex 

Sample 
Location 

Sample 
Identification 

Zone G 
EPA Region Ill Background 

Concentration Date Tap Water Range of 
CrrglL) Qualifier Collected MCL RBC (HI=O.I) Concentrationsa 
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TABLE 5-27 
Iron Aesutts in Groundwater 
RFl Report and CMS Work Plan, SWMU WAOC 636, Zone G, Charieston Naval Complex 

Zone G 
EPA Region Ill Background 

Sample Sample Concentration Date Tap Water Range of 
Location Identification @@) Qualifier Collected MCL RBC (HI=O.I) concentrationsa 

GFDSGW02A FDSGW OPAOZ 2.120 J 0513011 997 

GFDSGW03C FDSGWOBCOl 2,540 J 01/15/1997 

a The Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook and 
Instmctions - Charleston Naval Complex, Environmental Restoration Project, Revision 1 A (CH2 M-Jones, Decernbe r 
2001). 
Concentrations in bold and outlined text exceed the appropriate screening criteria. 
uglL micrograms per liter 
NA Screening criteria not available for the referenced compound. 
HI Hazard Index 
= lndicates that the analyte is detected at the concentration shown. 
J lndicates an estimated value. A 'J" qualifer may signify that the concentration is below the PQL, or that the '3' has been 
applied as a result of the data validation. 
U lndicates the analyte was not detected above the laboratory detection limit. 
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TABLE 5-28 
Thallium Results in Groundwater 
RFI Reporl Addendum and CMS Work Plan, SWMU WAOC 636, Zone G, Charleston Naval Complex 

Zone H 
EPA Region Ill Background 

Sample Sample Concentration Date Tap Water Range of 
Location Identification O&l) Qualifier Collected MCL RBC (HId.1) concentrationsn 

G008GW003 008GW00303 5.0 U 09/14/1997 

GOOBGW 003 008GW 00302 J 05/21/1997 

GOOBGW 005 008GW 00501 2.7 U 11/15/1996 

G008GW006 008GW006Ml 5.9 U 03/30/2002 



RFI REPORT ADOENWM & CMS WORK PLAN, SWMU WAOC 636, ZONE G 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JANUARY 2003 

TABLE 5-28 
Thallium Resufts in Groundwater 
RFI Repod Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone H 
€PA Region Ill Background 

Sample Sample Concentration Date Tap Water Range of 
Location Identification (pgk)  Qualifier Collected MCL RBC (HId.1) Concentrations* 

G008GW006 008GW00602 5.0 UJ 05/22/1997 2 0.26 N A 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 
ug/L micrograms per liter 

GFDSGWO3C FDSGW03C02 5.0 U 06/04/1997 

NA Screening criteria not available for the referenced compound. 

GFDSGW03C FDSQW03C01 5.7 

HI Hazard Index 

J 01/15/1997 

= lndicates that the analyte is detected at the concentration shown. 

a Zone G Background Range of Concentrations were not available for the referenced compound. Therefore, Zone H 
Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook and Instructions - 
Charleston Naval Complex. Environmental Restoration Project, Revision 1 A (CH2M-Jones, December 2001 ).- 

J lndicates an estimated value. A 'J" qualifer may signify that the concentration is below the PQL, or that the "J" has 
been applied as a result of the data validation. 
U lndicates the analyte was not detected above the taboratory detection limit. 

SWMU8AOC636GRflRACMSWPRNO DOC 
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TABLE 5-29 
Vanadium Results in Groundwater 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Zone G 
EPA Region Ill Background 

Sample Sample Concentration Date Tap Water Range of 
Location identification (pg/L) Qualifier Collected MCL RBC (HI=O.l) Concentrationsa 
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TABLE 5-29 
Vanadium Results in Groundwater 
RFI Report Addendum and CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Sample 
Location 

G008GW006 

G008G WOO6 

G636GW001 

G636GW001 

0636GW001 

G636GW001 

GFDSGW02A 

GFDSGWOPA 

GFDSGWOPC 

GFDSGWO2C 

GFDSGW03B 

GFDSGWO3B 

GFDSGW03C 

GFDSGWOBC 

Sample Concentration 
Identification (wn) 

008GW00602 2.2 

008GW 00601 2.9 

636GW 001 04 3 

636GW00103 5.7 

636GW00102 5 

636GW00101 2.9 

FDSGW02A02 11.2 

FDSGW 02AOl 9.5 

FDSGW 02C02 1.1 

FDSGW 02C01 4.4 

FDSGW03B02 1.1 

FDSGWO3BOl 2.7 

FDSG W O3CO2 2.0 

FDSGW03COl 5.0 

- -  - - 

Zone G 
EPA Region 111 Background 

Date Tap Water Range of 
Qualifier Collected MCL RBC (HI=O.l) Concentrationsa 

J 05/22/1997 NA 26 3-30 

a The Zone G Background Range of Concentrations were obtained from Appendix J of the Project Team Notebook 
and Instructions - Charleston Naval Complex, Environmental Restoration Project, Revision IA (CH2M-Jones. 
December 2001). 
Concentrations in bold and outlined text exceed the appropriate screening criteria. 
uglL micrograms per titer 
NA Screening criteria not available for the referenced compound. 
HI Hazard Index 
= Indicates that the analyle is detected at the concentration shown. 
J Indicates an estimated value. A 'J' qualifer may signify that the concentration is below the PQL, or that the 'J" has 
been applied as a result of the data validation. 
U lndicates the analyte was not detected above the laboratory detection limit. 
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RFI REPORT ADDENDUM 6. CMS WORK PLAN, SWMU UAOC 636, ZONE G 
CHAAESTON NAVAL COMPLEX 

REVISW 0 
JANUARY 2003 

6.0 Summary of Information Related to Site 
2 Closeout Issues 

6.1 RFI Status 
The Zone G RFZ Report, Revision 0 (EnSafe, 1998a) presented the results of initial 

investigations at SWMU 8/AOC 636. This document presents the results of subsequent 

investigations at the site. Responses to SCDHEC comments on the Zone G RFI Report, 

Revision 0 are provided in Appendix A. Based on an evaluation of the data collected during 

the original and subsequent investigations, the RFI is considered to be complete. 

6.2 Presence of lnorganics in Groundwater 
For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

antimony) in groundwater at concentrations above the applicable MCL, preceded or 

followed by detections of these same metals below the MCL or below the practicable 

quantitation limit. 

Antimony, barium, thallium, and vanadium were identified in the Zone G R F I  Report, 

Revision 0 as COCs in groundwater. In addition, antimony, iron, and vanadium were 

detected above their screening criteria during the various post RFI sampling events. These 

five metals were further evaluated in Section 5.0 of this RFI Report Addendum to determine 

if they meet the criteria for being considered COCs. 

Antimony and thallium were not considered COCs in groundwater due their infrequent 

detection and because their presence in groundwater is not related to historic site 

operations. Barium was not detected above its MCL in any of the groundwater samples 

collected from SWMU 8/AOC 636 monitoring wells, and as a result, was not considered a 

COC in groundwater. Iron and vanadium were detected in only two groundwater samples 

above their corresponding screening criteria but were detected at a high rate of occurrence. 

Because of their ubiquitous nature and because their presence in groundwater is not related 

to historic site operations, iron and vanadium were not considered COCs in groundwater. 

In addition, barium, vanadium, and iron were not detected above screening criteria in 

surface or subsurface soil samples collected from the site and as a result, leachability to 
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groundwater was not identified as a potential concern. As a result, further groundwater 

investigation for antimony, barium, thallium, iron, and vanadium is not warranted. 

6.3 Potential Linkage to SWMU 37, lnvestigated Sanitary 
Sewers at the CNC 

None of the groundwater data collected at the site from the monitoring wells or from the 

five samples collected from Geoprobe borings advanced to investigate the sanitary sewer 

system indicate that groundwater impacts have occurred. Therefore, there is no reason to 

believe that a contamination linkage exists between this site and the investigated portion of 

the sanitary sewer (SWMU 37). Further evaluation of this issue is not warranted. 

6.4 Potential Linkage to AOC 699, Investigated Storm Sewers 
at the CNC 

Potential linkage of a SWMU or AOC to a storm sewer refers to the possibility of a 

groundwater plume at a SWMU or AOC migrating into a storm sewer from which it wodd 

subsequently migrate to the water bodies around the CNC, or to the presence of a cross 

connection between the sanitary sewer and storm sewer. 

None of the groundwater data collected at site indicate that groundwater impacts have 

occurred. Therefore, there is no reason to suspect that a contamination iinlcage exists 

between the site and the storm sewers (AOC 699). Further evaluation of this issue is not 

warranted. 

6.5 Potential Linkage to AOC 504, lnvestigated Railroad Lines 
at the CNC 

The nearest investigated railroad line is approximately 1,250 feet northwest from the 

northwest comer of the SWMU 8/AOC 636 boundary. This railroad line runs along the 

southeast side of AOC 628. Due to the location of the nearest railroad, and given that there 

are no known railroad activities that can be linked to the former torpedo magazine and 

storage facility (AOC 636) or the former oil storage pits (SWMU 8), further evaluation of 

this issue is not warranted. 
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6.6 Potential Migration Pathways to Surface Water Bodies at 
the CNC 

Surface water was studied separately as part of the Zone J RFI Report, Revision 0 (EnSafe, 

2000). The Zone J RFI Report, Revision 0 includes the investigated surface water bodies. The 

nearest named surface water body is the Cooper River, which is located approximately 375 

feet northeast from the SWMU 8 boundary. Two potential migration pathways from a site 

to surface water are overland flow via stormwater moff  and subsurface flow via 

groundwater. 

No surface soil or groundwater COCs were identified at SWMU 8/AOC 636. There do not 

appear to be any surface water migration pathways of concern at this site; therefore, further 

evaluation of this issue is not warranted. 

6.7 Potential Contamination in OilNYater Separators (OWSs) 
The issue of potential contamination of OWSs refers to the possible presence of an OWS that 

has not yet been investigated at a SWMU or AOC as part of the RCRA or UST process. 

Neither the RFA nor the Zone G RFI  Report, &ision 0 refer to the presence or possible 

presence of an OWS at S W  8/AOC 636. In addition, there is no reference made to an 

OWS at this facility in the basewide Oil Water Separator Data report (Navy, 2000). Therefore, 

further evaluation of this issue is not warranted. 

6.8 Land Use Controls (LUCs) 
This site is zoned M-2, for light industrial use, and will likely be designated for non- 

residential use. Since there were no COCs identified in surface soil, LUCs restricting the site 

to industrial type uses and limiting potential for direct contact with soil (i.e., deed 

restrictions/engineering controls) are not required. However, until the LNAPL is removed 

and the site is identified by SCDHEC as requiring NFA, the use of LUCs may be required. 

SWMUBAOC63SGRFIRACMSWPREVD DOC 
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7.0 Conclusions and Recommendations 

SWMU 8 contained three unlined oil sludge pits that were used to dispose oil sludge from 

1944 to 1977. The pits were later filled and, in 1997, were removed as part of an IM 

conducted at this site. The area is currently an open, unpaved area with gravel and soil 

cover. AOC 636 is a former torpedo magazine, where torpedoes and munitions were stored 

in the 1940s. There is no historical evidence of repair operations or disposal occurring at this 

facility. In addition, no UXO, torpedo parts, or other visual evidence of disposal were 

observed during the soil excavation IM completed at SWMW 8 in the southwest comer of 

AOC 636. Currently, the AOC 636 area contains Building 161 and an asphalt-paved parking 

lot. 

Surface soils, subsurface soils, and the shallow portion of the surficial aquifer at SWMU 

8/AOC 636 were investigated during the period from September 1993 to September 1997. 

Included in this investigation were portions of the sanitary sewer (SWMU 37) and the FDS 

that transverses through the northern portion of SWMU 8. The findings and conclusions 

from the original RFI, which detailed the sampling investigations conducted through 

September 1997, are provided in Zone G RFI  Report, Rmision 0. Additional RFI sampling 

investigations completed subsequent to September 1997 are summarized in this RFI Report 

Addendum. 

Aroclor-1260, BEQs, hydrazine, antimony, arsenic, chromium, and thallium were identified 

as surface soil COCs in the Zone G RFi Report, h i s i o n  0. No additional surface soil COPCs 

were identified as a result of the additional sampling investigations conducted at SWMU 

8/AOC 636. Benzene and ethylbenzene were identified as COPCs in surface soil as a result 

of the VOC rescreening process using a SSL with a DAF=l. 

Based on an evaluation of the data in Section 5.0 of this report, Aroclor-1260 and thallium 

were retained as COCs in surface soil for the unrestricted land use scenario. BEQs were only 

detected in one sample slightly above its reference concentration. The UCL.95 for antimony 

and chromium were less than its corresponding EPA Region HI residential RBC (HI=O.l). 

Detected concentrations of arsenic in surface soil were less than what EPA Region N 
typically considers as acceptable levels for unrestricted land use. The site-specific SSL 

calculated for benzene and the EPA SSL (DAF=l) for ethylbenzene were greater then their 

respective mean concentration. As a result, these chemicals were not identified as COCs in 

surface soil at SWMU 8/AOC 636. 
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No subsurface sod COCs were identified in the Zone G RFl Report, Revision 0. Six metals (i.e., 

antimony, cadmium, chromium, lead, nickel, and thallium) were identified as new COPCs 

as a result of the additional RFI sampling investigations. Acetone, 1,1,2,2-PCA, and 1,1,2- 

TCA were identified as COPCs in subsurface soil as a resuit of the VOC rescreening process 

using a SSL with a DAF=1. Based on the COPC refinement process, only antimony and 

thallium were retained as COCs in subsurface soil. Cadmium, lead, nickel, acetone, and 

1,1,2-TCA were not identified as COCs in subsurface soil because their mean concentration 

was less then their corresponding EPA or site-specific SSL or in the case of lead, its EPA 

screening level. Chromium was not retained as a COC in subsurface soil since it was 

detected at a low frequency of detection above its screening criteria and the generic EPA 

SSL (DAF=10) for total chromium used for screening is considered conservative. 1,1,2,2- 

PCA was not identified as a COC because its single detection in subsurface soil duriTlg the 

original RFI sampling investigation could not be confirmed by a second sample collected 

from the same location during a 2001 sampling event. 

The Zone G R F I  Report, Revision 0 identified BEHP, antimony, barium, thallium, and 

vanadium as a COCs in the groundwater at SWPvZU 8/AOC 636. Five SVOCs (i.e., 

benzo[a]anthracene, benzo[a]pyrene, benzoblfluoranthene, bis[2-ethylhexyl]phthalate, and 

naphthalene), three metals (i.e., antimony, iron, and vanadium), and hydrazine were 

detected above their screening criteria during the various post RFI sampling events. As a 

result, these chemicals were considered COPCs. 

Benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, and naphthalene were retained 

as COCs because they were detected in site groundwater at concentrations above their 

corresponding screening criteria and each of these chemicals can be linked to the material 

removed from the former unlined oil sludge pits. In addition, antimony was identified as a 

COC in groundwater since it was detected at concentrations exceeding its MCL. 

BEHP was not considered a COC in groundwater since it was detected in laboratory QC 

samples during analysis of site samples which detected BEHP at concentrations exceeding 

its MCL. Barium and thallium were not retained as COCs in groundwater because they 

were not detected above their corresponding screening criteria (i.e., barium MCL and 

thallium Zone H mean concentration). Because of their high frequency of detection and 

given the fact that they are not related to historic site operations but rather naturally 

occurring, iron and vanadium were not identified as COCs in groundwater. 

Hydrazine is not considered a COC in groundwater because of the colorimetric method 

used for hydrazine analysis, and the fact that its fate and transport properties are not 
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consistent with the presence of a low-level long term groundwater presence over a large 

area. 

In the Zone G RFI Rqort, Revision 0, SWMU 8 / A K  636 was recommended for a CMS based 

on the primary risk in surface soil from arsenic and BEQs for the ingestion and dermal 

pathways, and the primary risk in shallow groundwater was from BEHP. Even though 

these COCs identified in the Zone G RFI Report, Revision 0, were not identified as COCs 

based on an evaluation of the data in Section 5.0 of this report, CHZM-Jones recommends a 

CMS for the two surface soil COCs (i.e., Aroclor-1260 and thallium), the two subsurface soil 

COCs (i.e., antimony and thallium), and the five groundwater COCs (i.e., 

benzo[a]anthracene, benzolalpyrene, benzob]fluoran&ene, naphthalene, and antimony). A 

CMS Work Plan is included in Section 8.0 of this report. 

SWMW3AClG35GRFtRACMSWPREVO DOC 
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I 8.0 CMS Work Plan for SWMU 81AOC 636 

This section discusses the RAOs of the CMS that is proposed for SWMU 8 / A K  636, and 

presents the proposed MCS for LNAPL. Once the RAOs and MCSs are established, the 

candidate remedial technologies and alternatives can be developed to meet these objectives. 

8.1 Remedial Action Objectives 
RAOs are medium-specific goals that the remedial actions are designed to accomplish to 

protect human health and the environment by preventing or reducing exposures under 

current and future land use conditions. The RAOs identified for LNAPL at SWMU 8/AOC 

636 are: 1) to prevent ingestion and direct /dermal contact, and 2) to restore the aquifer to 

beneficial use. An additional RAO is to control LNAPL migration. Remedial actions are not 

required for groundwater, surface, or subsurface soil at S W  8/AOC 636. 

8.2 Remedial Goal Options and Proposed Media Cleanup 
Standards 

Throughout the process of remediating a hazardous waste site, a risk manager uses a 

progression of increasingly acceptable site-specific media levels in considering remedial 

alternatives. Remedial goal options (RGOs) and MCSs under RCRA are developed at the 

end of the risk assessment in the RFI/Remedial Investigation (RI)/State programs. 

RGOs can be based on a variety of criteria, such as specific incremental lifetime cancer risks 

(ILCRs) (e.g., 1E-04,lE-05, or 1E-06), HI levels (e.g., 0.1,1.0,3.0), or site background 

concentrations. For a particular RGO, specific MCSs can be determined as target 

concentration values. Achieving these MCSs is accepted as demonstrating that RGOs and 

RAOs have been achieved. Achieving these goals results in the protection of human health 

and the environment, while achieving compliance with applicable state and federal 

standards. 

LNAPL is the exposure medium of concern at SWMU 8/AOC 636 for which a specific RGO 

and MCS is required. There is no standard for the removal of LNAPL to a measurable 

thickness in SCDHEC regulations or guidance. Technical standards and corrective action 

requirements For owners and operators of USTs as outlined in Chapter 61-92, Part 280 under 

the SCDHEC Bureau of Land and Waste Management, UST Program, addresses the 

removal of free product (Code of Regulation 61-92, Section 280.64). The regulation states 
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that "At sites where investigations under Section 280.62(a)(6) indicate the presence offree product, 

owner. and operators must removefree product to the maximum extent practicable as determined by 

the Department.. . " However, through telephone correspondence with the technical section 

of the UST program, LNAPL removal at UST sites is to 0.01 feet (i-e., 1/8 -inch) as required 

by SCDHEC during the corrective action phase. This standard is documented in the site- 

specific corrective action plan prepared and submitted to the UST program. As a result, the 

MCS for LNAPL removal at S W  8/AOC 636 is to a measurable thickness of less than or 

equal to 0.01 feet. 

ldentif ication of Potential Corrective Measure 
Tech nolog ies 

A key element of the remedial approach to be developed for SWMU 8/AOC 636 corrective 

measures will be the overall strategy for achieving the various RAOs. Potential applicable 

technologies include LNAPL recovery without groundwater depression. These recovery 

technologies are generally used in settings where long-term hydraulic control of the LNAPL 

is not required. The goal is to remove LNAPL with little recovery of groundwater. Some of 

the technologies such as Aggressive Fluid Vapor Recovery (AFVR) and skimmers or 

pneumatic pumps are more applicable to sites where the measured LNAPL thickness is 

greater than one foot. As a result, some of the technologies may be combined or used in 

succession to achieve complete WAPL recovery. 

Bailing 

Skimmers or Pneumatic Pumps 

Absorbent Filters 

Aggressive Fluid Vapor Recovery (AFVR) 

Butane BiospargingTM 

The following preliminary list of technologies, presented below, was developed based upon 

the known site RGOs desired for the site: 

8.3.1 Bailing 
This method of LNAPL recovery involves removal using a bailer. A small volume of 

groundwater is also recovered using this method. Usually the LNAPL and groundwater 

mixture is placed in a 55-gallon drum. This manual method can be employed at any 

schedule but due to the number of bailing events required has a limited effectiveness when 

a large volume of LNAPL is present in a well. 
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8.3.2 Skimmers or Pneumatic Pumps 
Skimming systems rely on pumps (surface mounted or floating) to actively extract LNAPL. 

The more common forms of skimmers used include floating skimmers, belt skimmers or 

pneumatic pumps. floating skimmers are placed on the water table where a hydrophobic 

screen or floating screen inlet allows only LNAPL to enter the pump device or bailer. Belt 

skimmers use a continuous loop of hydrophobic material to remove LNAPL as it is cycled 

into and out of the well. Pneumatic skimmers may have a top intake that allows skimming 

of fluids from the free product/water interface, or they may have a density sensitive float 

valve that permits the passing of water before the valve seats. 

8.3.3 Absorbent Filters 
Absorbent filters are placed in the well across the surface of the LNAPL. Since the material 

retains product from the water surface, it must be replaced periodically and properly 

disposed of. However, this method of LNAPL recovery is one of the least labor intensively 

technologies. 

8.3.4 Aggressive Fluid Vapor Recovery (AFVR) 
AFVR is a cost effective and rapid approach for the removal of LNAPL floating on the 

groundwater surface. A vacuum is applied to the site groundwater sumps to recover 

LNAPL, groundwater, and petroleum hydrocarbon vapor. AFVR is conducted by utilizing 

vacuum trucks that produce elevated vacuum pressures and volumetric flow rates. LNAPL 

and dissolved petroleum hydrocarbons will volatilize during the AFVR events due to the 

air circulation in the vacuum tank and elevated volumetric flow rates achieved. The 

vacuum truck tank contents will be sampled and the contents will be delivered to a facility 

permitted to accept petroleum-impacted groundwater. 

8.3.5 Butane BiospargingTM 
This technology involves the delivery of compressed air mixed with butane to the saturated 

zone near the LNAPL/groundwater interface. It is viable LNAPL removal technology when 

the measured thickness is less than a few inches. The air/butane delivery system injects low 

volumes of butane gas at a predetermined rate into the air stream from an air compressor. 

The butane/air mixture is distributed into the groundwater via injection wells. The butane 

dissolves into the groundwater and provides a food source for butane and petroleum 

degrading bacteria, and with increased dissolved oxygen, stimulates an increase biomass 

and treatment by direct metabolism of hydrocarbons and cometabolism of more recalcitrant 

compounds. 

SWMUBAOC636GRFIRACMSWPREVO DOC 
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8.3.6 Land Use Controls (LUCs) 
Land use controls may be needed during the period before the MCSs are achieved. Such 

restrictions are Uely to relate to control of zoning and groundwater use restrictions. 

8.4 Focused CMS Approach 
Based on the analytical results from the LNAPL samples collected from G008GSP04 and 

G008GSPll during the March 2002 sample collection event the LNAPL is considered a 

diesel oil or heavy-end fuel oil. The most recent gauging event conducted on October 18, 

2002, measured LNAPL at a thickness of 2.91 and 0.01 feet in groundwater sumps 

G008GSP04 and G008GSPl1, respectively. 

The CMS will consist of the following tasks that will be performed in the order presented 

below: 

1. Review existing and new site data and technical literature to identrfy and screen the 

various corrective measure alternatives for applicability. h addition to those listed 

above, other corrective measure alternatives may also be evaluated in the CMS. 

2. The preferred corrective measure alternative will then be selected. 

3. The CMS methods and the preferred corrective measure alternative will be documented 

in the CMS report. 

8.5 Approach to Evaluating Corrective Measure Alternatives 
According to the RCRA permit issued by SCDHEC (SCDKEC/ 1998), the alternatives will be 

evaluated with the following five criteria: 

1. Protect human health and the environment. 

2. Attain MCSs, which will generally be the RGOs. 

3. Control the source of releases to minimize future releases that may pose a threat to 

human health and the environment. 

4. Comply with applicable standards for the management of wastes generated by remedial 

activities. 

5. Other factors include (a) long-term reliability and effectiveness; (b) reduction in toxicity, 

mobility, or volume of wastes; (c) short-term effectiveness; (d) implemen lability; and (e) 

cost. 
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Each of the five criteria is defined in more detail below: 

8.5.1 Protect Human Health and the Environment 
The alternatives will be evaluated on the basis of their ability to protect human health and 

the environment. The ability of an altemative to achieve this criterion may or may not be 

independent of its ability to achieve the other standards. For example, an alternative may be 

protective of human health, but may not be able to attain the MCSs if the MCSs are not 

directly tied to protecting human health. 

8.5.2 Attain Media Cleanup Standards 
The alternatives will be evaluated on the basis of their ability to achieve the RGOs defined 

in this CMS Work Plan. Another aspect of this criterion is the time frame to achieve the 

RGOs. Estimates of the time frame for the alternatives to achieve RGOs will be provided. 

8.5.3 Control the Source of Releases 
This criterion deals with the control of releases of contamination from the source (the area 

in which the contamination originated). 

15 8.5.4 Comply with Applicable Standards for Management of Wastes 
This criterion deals with the management of wastes derived from implementing the 

alternatives; for example, treatment or disposal of well cuttings, contaminated 

groundwater, or excavated material from a source area. 

8.5.5 Other Factors 
Five other factors are to be considered if an altemative is found to meet the four criteria 

described above. These other factors are as follows: 

a. Long-term reliability and effectiveness 

The various alternatives will be evaluated on the basis of their reliability, and the 

potential impact should the alternative fail. In other words, a qualitative assessment 

will be made as to the chance of the alternative's failing and the consequences of 

that failure. 

b. Reduction in the toxicity, mobility, or volurne of wastes 

Alternatives with technologies that reduce the toxicity, mobility, or volume of the 

contamination will be generally favored over those that do not. Consequently, a 

qualitative assessment of this factor will be performed for each alternative. 
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c. Short-term effectiveness 

Alternatives will be evaluated on the basis of the risk they create during the 

implementation of the remedy. Factors that may be considered include fire, 

explosion, and exposure of workers to hazardous substances. 

d. hplementatiblity 

The alternatives will be evaluated for their implementability by considering any 

difficulties associated with conducting the alternatives (such as the construction 

disturbances they may create), operation of the alternatives, and the availability of 

equipment and resources to implement the technologies comprising the alternatives. 

e. Cost 

A net present value of each alternative will be developed. These cost estimates will 

be used for the relative evaluation of the alternatives, not to bid or budget the work. 

The estimates will be based on information available at the time of the CMS and on a 

conceptual design of the alternative. They will be "order-of-magnitude" estimates 

with a generally expected accuracy of -30 percent to +50 percent for the scope of 

action described for each alternative. The estimates will be categorized into capital 

costs and operations and maintenance costs for each alternative. 

CMS Report 
The CMS report will be prepared to present the identification, development, and evaluation 

of potential corrective measures for SWMU 8/AOC &36. A proposed outline of the report, 

as shown in Table 8-1, provides an example of the report format and content organization. 
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TABLE 8-1 
Outline of Focused CMS Report for Combined SWMU #Am 636, Zone G 
CMS Work Plan, SWMU 8IAOC 636, Zone G, Charleston Naval Complex 

Section No. Section Title 

Appendix A 

Introduction 

Corrective Measures Study Purpose and Scope 

Background Information 

Facility Description 

Site History 

Site Hydrogeology 

Nature and Extent of Contamination 

Summary of Risk Assessment 

Report Organization 

RAOs, Proposed MCSs, and Alternative Evaluation Criteria 

Remedial Action Objectives 

Remedial Goal Options and Proposed Media Cleanup Standards 

Evaluation Criteria 

Protect Human Health and the Environment 

Attain MCSs 

Control the Source of Releases 

Comply with Applicable Standards for Management of Wastes 

Other Factors 

Description of Candidate Corrective Measure Alternatives 

Evaluation Approach 

Description of Alternatives 

Detailed Analysis of Alternatives 

Analysis of LNAPL Alternativesa 

Bailing 

Skimmers or Pneumatic Pumps 

Absorbent Filters 

Aggressive Fluid Vapor Recovery (AFVR) 

Butane ~ i o s ~ a r ~ i n ~ "  

Comparative Analysis of Alternatives 

Recommended Corrective Measure Alternative 

References 

Corrective Measure Afternative Cost ~ s t i m a t e s ~  
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TABLE 8-1 
Outline of Focused CMS Report for Combined SWMU 81AOC 636, Zone G 
CMS Work Plan, SWMU WAOC 636, Zone G, Charleston Naval Complex 

Section No. Section Title 

List of Tables 

List of Figures 
a Additional alternatives will be analyzed as found necessary. 

Additional appendices will be added, if necessary. 
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Response to SCDHEC Comments 
Draft Zone G RCRA Facility Investigation Report 

SWMU 8/AOC 636 
Charleston Naval Complex (CNC), North Charleston, SC 

SWMU 81AOC 636 Comments 

This document presents CH2M-Jones' response to specific comments related to SWMU 
8/AOC 636 made by the South Carolina Department of Health and Environmental Control 
(SCDHEC) on the basis of its review of the Zone G RCRA Facility Investigation (MI) Report, 
Revision 0 (Ensafe, 1998). 

Comments Made by Stacey French 

SCDHEC Comment: 
1. Section 10.6 SWMU 8 Oil Sludge Pit; AOC 636 Torpedo Magazine, Page 10.6.1. Line 9-11 

This sentence states that subsurface disposal of unused torpedoes and munitions 
allegedly occurred prior to 1944. Has an investigation been conducted to determine if 
there are any unexploded ordnance (UXO) located at this site? This is important when 
considering that subsurface construction activities could occur at this site after transfer. 
Please include the response to this comment in the text of the document. 

CHPM Jones Response: 
The statement in the RFA which states "the unit was used prior to 1944for the subsurface 
disposal oftorpedoes and ammunition" cannot be confirmed and does not appear to be 
accurate. The Environmental Detachment Charleston (DET) conducted a research 
investigation regarding the site histo y and the claim of torpedo and ammunition disposal. 
They were unable tofind any indication that the site was used for disposal purposes. The 
research investigation including itsfindings are presented in the Completion Report, interim 
Measure for SWMU 8, dated November 19,1999, which is presented in Appendix C ofthe 
RFI Report Addendum/CMS Work Plan. Based on this investigation, the CNC Project Team 
and the DET determined that afomal UXO survey was not required. Therqcore, no 
comprehensive UXO investigation was conducted. H o m e r ,  during the RFlfield activities, a 
subcontractor specializing in UXO detection and clearing, surveyed the surface ofthe site 
and cleared all subsurface soil boring sample locations usinggeophysiclll techniques. No 
anomalies were ident$ed. In addition, during the IIM soil excavation in the immediate area of 
AOC 636 torpedoes, torpedo parts, or other UXO were not identified. 

SCDHEC Comment: 
2. Figure 10.&1 Soil Sampling Location Map SWMU 8 and AOC 636 

This figure lacks enough detail to draw any conclusions about the sample locations and 
the impact of SWMU 8 and AOC 636. The location of the Oil Sludge Pit (SWMU 8) and 
the Torpedo Magazine (AOC 636) should be shown on the map. The location of the 
gravel parking area should be indicated on the map. Please revise the figure in order for 
the Department to draw concIusions. This comment also supplies to the other figures in 
this sect-ion of the RFI. 

CH2M Jones Response: 
Areas of pavement including roadways, driveways, and parking lots and SWMU and AOC 
boundaries are depicted in eachfigure presented in the RFI Report A d h d u m /  CMS Work 
Plan. Figure 2-Ifrom this report presents an aerial photograph ofthe SWMU 8/AOC 636 
site. 
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Response to SCDHEC Comments 
Draft Zone G RCRA Facility Investigation Report 

SWMU 8/AOC 636 
Charleston Naval Complex (CNC), North Charleston, SC 

..- .% 
SCDHEC Comment: 
3. Figure 10.6-3 Shallow Groundwater Low Tide Potentiometric Map SWMU 8 and AOC 

636 

There are two shaded excavated pits shown on this map, however, they are not 
described in the text of the report. These pits should be defined in the Legend and 
discussed in the text of the report. The pits were included on Figures 10.6-3 and 10.6-4, 
however, they were not included on Figures 10.6-1 and 10.62. Please explain the 
discrepancies and revise the figures as appropriate. 

CH2M Jones Response: 
The shaded regions depicted on Figures 10.6-3 and 10.6-4 show the approximate location of 
the soil excavation areas completed as part ofan Interim Measures (IM). Excavation of 
petroleum-impacted soil separated in two areas was completedj?om March to September 
1997. Figure 3-1 presented in the RFI w o r t  Addendum/CMS Work Plan depicts these two 
areas and the Completion Report, Interim Measurefor SWMU 8, dated November 19,1999, 
which presents a summary of the IM is presented in Appendix C. 

Comments Made by Susan Byrd 

SCDHEC Comment: 
1. Section 10.6.3.3. Page 10.6.149. Lines 10 and 1 7  

The residential adult exposure duration used in the CDI calculations was 24 years, and 
25 years was used for the site worker exposure duration. Please explain why the 
residential duration is less than the worker duration. 

CH2M Jones Response: 
The residential exposure duration and site worker exposure duration are the standard 
exposure durations usedfor each receptor and w e  taken directlyfrorn RAGS Part A and 
EPA Region 4 supplemental guidance. These exposure durations represent the upper bound 
number ofyears spent at a residence as an adult (residential) and number ofyears spent at 
one occupation (site worker). 

Comments Made by Michael Danielsen 

SCDHEC Comment: 
1. SWMU 8/AOC 636 

'Ihere is an Interim Measure in process at this site to remove free petroleum product 
from the soil. From a recent visit (5-1399) it is obvious that the subsurface soil has also 
been impacted from the contamation. The CMS that is planned for the surface soil and 
groundwater in this areas needs to include the subsurface soil as wen. 

CH2M3ones Response: 
The CMS will address all identiJ7ed chemicals of concern (COCs) in the impacted media as 
outlined in RFZ Report Addendum/ CMS Work Plan. The only COC identified at the 
SWMU 8/AOC 636 site was light nun-aqueous phase liquid (LNAPL). COCs were not 
idm tifed in surface soil, subsurface soil, or groundwafer. 
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1. INTRODUCTION 

1.1 INSTALLATlON RESTORATION PROGRAM The purpose of the Department of the 

Navy @ON) Installation Restoration (IR) Program is to identify, assess, characterize and clean up 

or control contamination from past hazardous waste disposd operations and hazardous material 

spills at Navy and Marine Corps activities. The Defense Environmental Restoration Program 

(DERP) is codified in the Superfund Amendments and Reauthorization Act (SARA) Section 211 

(10 USC 2701). The IR Program is a component of DERP. 

1.1.1 NAVAL BASE CHARLESTON IR PROGRAM At Naval Base Charleston, a Resource 

Conservation and Recovery Act (RCRA) Facility Assessment (RFA) was prepared which divided 

the Naval Base into zones and identified Solid Waste Management Units (SWMUs) and Areas of 

Concern (AOCs) within each zone. The RFA evaluated each SWMU and AOC and determined 

which sites required further investigation. Based on the RFA, a RCRA Facility Investigation (RFT) 

work plan has been or is being prepared for each zone containing SWMUs and AOCs requiring 

fiuther investigation. On completion of the RFI for each Zone, a RFI report will be p~pared for that 

zone. The RFI reports wiU identi@ SWMUs and AOCs containing wastes requiring remediation. 

Eventually, Corrective Measures Studies (CMSs) will be prepared to determine the best means of 

remediating each site. 

1.2 INTERIM MEASURES Interim Measures (IM) performed as part of the IR Program are 

intended to eliminate sources of environmental contamination or limit the spread of environmental 

contaminants prior to the completion of the RFl CMSs. 

1.3 SWMU 8 Past investigations documented in the Zune G RCRA Facility Investigation 

Report for NAVBASE Charleston have identified waste oil, metals and oil sludge as contaminants 

of concern at this site. SWMU 8 consisted of three unlined pits that were used fox the disposal of 

waste oil sludge produced during industrial activities at the shipyard from 1944 to 1977. Area I 

was pumped down in 1974 and covered with clean fill material. Area 2 was filled with debris and 

1-1 



covered in 1955 trapping oil in the subsurface. SWMU 8 also encompasses (geographically) AOC 

636 - Torpedo Magazine, Building f 61 1, Appendix A). AOC 636 is the former torpedo 

magazine where subsurface disposal of unused torpedoes and munitions allegedly o c c u d  prior to 

1944. 

1.4 SWMU 8INTERIMMEASURE During the interval between the RFI and the 

completion of the CMS, it was decided by Southern Division Naval Facilities Engineering 

Command (SOUTHDIV) that an JM would be performed by Supenisor of Shipbuilding,. 

Conversion and Repair (SUPSHIP), United States Navy (USN), Portsmouth Va., Environmental 

Detachment Charleston (SPORTENVDETCHASN). The objective of this IM was to perform soil 

borings to locate and delineate the oil contaminated soil boundaries, and to excavate and remove the 

source of contamination (visible sludge), heavily contaminated soil, and free product. Additiondy, 

AOC 636 (former torpedo magazine) was to be investigated for buried explosives or propellants. 

This IM is consistent with the ultimate cleanup of SWMU 8 and is not intended to circumvent the 

public participation process inherent within environmental cleanup under RCRA authority. 

1.4.1 SWMU 8 INTERIM MEASURE EXECUTION SUMMARY The execution of this 

IM consisted of separating SWMU 8 into two work areas by performing soil screenings. The first 

area (M 1) contained two smaller pits and the second area (Area 2) contained free product waste 

oil (Figure 1, Appendix A). Excavation and proper dispsal/nxycling of materials and site 

restoration was performed in each area. A recovery system was installed in Area 2. Summaries of 

each area are detailed in section 1.4.1.1. Additionally Area 2 was investigated for unexploded 

ordnance. 

1.4.1.1 AREA 1 SUMMARY 

Project execution began on 1 November 1996 with investigating Area 1 to identify the sizc of the 

area surveyed. Soil borings began on 8 November 1996 to define the soil contamination 

boundaries. The contaminated area was determined to be approximately 51,000 square feet. 

Following the removaI of Run of Crush (ROC) and gravel; 12" sludge piping was discovered at 
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approximately two feet below ground surface. The piping was found to run in an east to west 

direction and intersected with four additional feed lines, which possibly were the transfer lines of the 

abandoned oil pits. The pipe's surface wrapping was sampled and found to contain asbestos. 

Asbestos was removed from some sections of the pipe, with other sections of pipe removed with the 

asbestos attached. Approximately four hundred h r t y  seven (437) linear feet of pipe was disposed 

as asbestos containing waste material. Excavation of the area was to a depth of 4 to 5 feet below 

ground surface where an approximate 6 inch oil sludge layer was encountered. AU visible oiVsludge 

impacted soil was removed resulting in approximately five hundred (500) tons of soil being 

disposed of to a permitted Subtitle "D" landfill. Additionally, scrap metal, timbers, glass and other 

miscellaneous debris was removed. Groundwater was encountered at approximately 4 to 5 feet. 

Back filling of Area 1 began on 23 July 1997. The site was filled, compacted and graded, and 

completed on 2 September 1997. 

1.4.1.2 AREA 2 & AOC 636 SUMMARY 

AOC 636 was investigated utilizing historical data and the former torpedo facility was found to be a 

torpedo storage area not a disposal site. RF'l soil borings and one shallow monitoring well sample 

data further substantiated that no target chemicals (typical heavy metals associated with military 

explosives) associated with torpedoes or munitions were detected. It was determined unexploded 

ordnance was not a threat and no further action was required as agreed upon at the February 97 

Naval 3 ase Charles ton Environmental Cleanup Project Team meeting (NB CECPT). Execution of 

Area 2 was started on 2 February 1997. Excavation of Area 2 began on 3 March 1997. Area 2 was 

further delineated by soil borings and digging test trenches to define the impacted soils. The total 

size of excavation increased the dimensions of the area to approximately eight hundred forty five 

(845) feet long by sixty five (65) feet wide to a depth of ten (10) to twelve (12) feet deep 2, 

Appendix A). Groundwater was encountered at approximately 4 to 5 feet Approxrrnateiy twenty 

six thousand (26,000) tons of petroleum contaminated soil was removed and disposed of in a 

Subtitle "D" landfill. Oil skimmer operations began 21 October 97. Additionally, scrap metal, 

timbers, glass, brick and other miscellaneous debris was removed. Approximately fifty 

thousand (50,000) gallons of oil was recovered and recycled. Approximately two hundred forty two 
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(242) linear feet of 12" asbestos lagged oil sludge piping was removed and disposed of as asbestos 

containing waste material. Piping was removed outside of excavation and plugged (see figure 2, 

Appendix A). 

The Area 2 excavation was filled with #57 granite from the bottom up to 5 foot below land surface 

(ground water level). A layer of geofabric was then installed. The remaining 5 feet was fded with 

clean soil and a 4 inch layer of run of crush (ROC). A total of eighteen (1 8) 12" diameter PVC 

recovery pipes (Figure 3, Appendix A) were installed approximately 50 foot apart to a depth of 10- 

12 feet to facilitate recovery of any free product or alternative remedial remedies (Figure 2, 

Appendix A). 

1.4.2 SWMU 8 INTERIM MEASURE CONCLUSION 

This IM effectively removed all visible sludgelcontaminated soil from Areas 1 and 2. AOC 636 was 

investigated and determined that no further action was required. 



2. INTERIM MEASURE EXECUTION 

2.1 ACTIONS REQUIRED BY INTERIM MEASURE WORK PLAN Required actions 

are listed below: 

Perform soil screening in Area 1 to define the boundaries of the sludge pits and spread of 

petroleum products 

Perform a geophysics study to screen Area 2 for unexploded ordnance (AOC 636) 

Perform soil screening in Area 2 to define the boundaries of the contaminated soil 

Removal and disposal of the asphalt and gravel covering Area 1 and Area 2 

Perform waste characterization samples of oil sludge impacted soils in Area 1 and Area 2, and 

characterize for proper disposal 

Excavation and disposal of sludge impacted soils in Area 1 and Area 2 

a Restoration of Area 1 by backfilling and grading to surrounding area 

Restoration of Area 2 by backfilling, installation of recovery system, and grading to surrounding 

area 



2 OBSERVATIONS NOTED 

2.2.1 SOIL CONDITIONS The land surface to approximately 6" below ground surface was 

made up of gravel (ROC). From 6" below ground surface to the bottom of the excavation consisted 

of oil.sludge impacted soils and other debris (metal, glass, brick, etc, that had been previously 

disposed of as backfill). The bottom of the excavation (10-12 feet) was a gray day  region that 

exhibited no oiVsludge characteristics. 

2.2.2 GROUNDWATER Groundwater was encountered at approximately 4 to 5 feet. 

2.3 PLAN MODIFICATIONS AND JUSTIFICATION 

The actual size of the excavations increased due to visible oil product in soil screenings (soil borings 

and test trenches). 

. .le unexpected discovery of asbestos lagged piping that required special removal and disposal. 

Recycling of approximately 25,000 pounds of steel recovered as debris during excavation. 

Excavation continuing through the intersection of Dyess Avenue and Brumby Street. 



3. INTERIM MEASURE OUTCOME 

3.1 SITE CONDITIONS FOLLOWING COMPLETION OF WORK. Following completion 

of all site work on 03 September 1999, the DET had removed 26,533 tons of waste oil contaminated 

soil. Additionally, the DET recovered and recycled approximately 50,000 gallons of oil. Area 1 

was backfilled, compacted, covered with ROC and graded to existing conditions. Area 2 was 

backfilled, recovery system installed, compacted, covered with ROC and graded to existing 

conditions. Site Photographs are included in Appendix B. 



4.1 WASTE CHARACTERIZATION SAMPLING 

Waste characterization samples SPORTO257, SPORT275, SPORT03 16, SPORT32 1, SPORT034 1, 

SPORT0391, SPORT0395, SPORT0399, SPORT0433, SPORT0438, SPORT0726, and 

SPORT0727 were obtained for proper characterization of soils for disposal. Waste characterization 

samples SPORT0609 and SPORT0617 were obtained for proper recovered oil recycling. Waste 

characterization sampies SPORT0880 and SPORT088 1 were obtained for proper dewatering of 

excavation. See Appendix C for sampling documentation. 



5. WASTE GENERATION 

5.1 ASBESTOS WASTE 

A total of 679 linear feet of asbestos lagged 12" piping was disposed of to a permitted treatment, 

storage and disposal facility. See Appendix D for waste manifest. 

5.2 RECOVERED OIL FOR RECYCLING 

Approximately 50,000 gallons of recovered oil was transported to a recycling facility. See 

Appendix E for manifest. 

5.3 NON-HAZARDOUS WASTE 

A total of 26,533 tons of non-hazardous contaminated soil was disposed to a permitted Subtitle D 

facility. See Appendix F for waste manifest. 
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Appendix E 



M E M O R A N D U M  CH2MHILL 

Data Validation Summary - Charleston Naval 
Complex - Zone G, SWMU 8, AOC 636 
TO: Casey Hudson/CH2M HILL/ORL 

FROM: Amy Juchem/CH2M HILL/GNA 

Herb Kelly/ CH2M HILLIGNA 

DATE: October 22,2002 

The purpose of this memorandum is to present the results of the data validation process for 
the samples collected in Zone G, SWMU 8, AOC 636. The samples were collected between 
the dates of July 19,2000 and August 22,2002. 

The specific samples and analytical fractions reviewed are summarized below in Table 1 
and Table 2. 

The Quality Control areas that were reviewed and the resulting findings are documented 
within each subsection that follows. This data was validated for compliance with the 
analytical method requirements. This process also included a review of the data to assess 
the accuracy, precision, and completeness based upon procedures described in the guidance 
documents such as the Environmental Protection Agency (EPA) National Functional 
Guidelinesfor Inorganic Data Rewiew (EPA 1994) and National Functional Guidelinesfor Organic 
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and 
data reports were reviewed. 

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South 
Carolina, for the following analyses: SW-846 8260 Vohtile Organic Compounds (VOC), SW- 
846 8270 Semivolatile Organic Compounds (SVOC), and EPA method 150.1 pH. 

Samples were submitted to Severn Trent Services, STL Savannah Laboratories, Inc., in 
Savannah, Georgia, for the following analyses: SW-846 8260 Volatile Organic Compounds 
(VOC), SW-846 8270 Semivolatile Organic Compounds (SVOC), SW-846 8081 
Organochlorine Pesticides, SW-846 8082 Polychlorinated Biphenyls, SW-846 8100 Fuel 
Fingerprinting by GC/FID, SW-846 8015 TFH Gasoline/Diesel (GRO/DRO), MetaIs 
following SW-846 6010/7000 Series methodology, and ASTM Dl385 Hydrazine. 

Samples were submitted to CH2M Hill Applied Sciences Laboratory, in Corvallis, Oregon, 
for the following analyses: ASTM Dl385 Hydrazine. 

Sample results that were not within the acceptance limits were appended with a qua-g 
flag, which consisted of a single- or double-letter code that indicated a possible problem 
with the data. The quallfylTlg flags originated during the data review and validation 
processes. These also include the secondary, or the two-digit "sub-qualifier" flags. The 
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the 
data. The secondary qualifiers are presented and defined below. 

Attachment 1 lists the changes in data qualifiers, due to the validation process. 



DATA QUAUM EVALUATION SUMMARY 

The following primary flags were used to qualify the data: 

[=] Detected. The analyte was analyzed for and detected at  the concentration shown. 

U3 Estimated. The analyte was present but the reported value may not be accurate or 
precise. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJ] Detection limit estimated. The analyte was analyzed for but qualified as not 
detected; the result is estimated. 

[R] Rejected. The data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2s 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
PS 
RE 
SD 
ss 
TD 
TN 

Definition 
Second Source 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field Duplicate 
Holding Time 
In-Between (metals - B's + J's ) 
Initial Calibration 
Internal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/ MSD or LCS / LCSD Precision 
Matrix Spike / Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/ &-analysis 
Serial Dilution 
Spiked Surrogate 
Total vs Dissolved 
Tune 
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DATA QUAUN EVALUATION SUMMARY 

Organic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that were reviewed during the data 
quality evaluation procedure for organic data. 

Holding Times - The holding times are evaluated to venfy that samples were extracted 
and analyzed within holding times. 

Blank samples - Method blanks, equipment blanks, ambient field blanks, and trip 
blanks were provided for this project. Blank samples enable the reviewer to determine if 
an analyte may be attributed to sampling or laboratory procedures, rather than 
environmental contamination from site activities. 

Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoveries are used to monitor lab performance and possible matrix interference. 

Lab Control Sample (LCS) - This sample is a "controlled matrix", either laboratory 
reagent water or Ottawa sand, in which target compounds have been added prior to 
extraction/analysis. The recoveries serve as a monitor of the overall performance of each 
step during the analysis, including sample preparation. 

Matrix Spik-atrix Spike Duplicate (MSJMSD) Samples - Spike recovery is used to 
evaluate potential matrix interferences, as well as accuracy. Precision information is also 
determined by calculating the reproducibility between the recoveries of each spiked 
parameter. 

GClMS Tuning - The mass spectrum of the tuning compound is evaluated for method 
compliance. The criteria are established to verify the proper mass assignment and mass 
resolution. 

Initial Calibration - The initial calibration ensures that the instrument is capable of 
producing acceptable qualitative and quantitative data for the compounds of interest. 

Continuing Calibration - The continuing calibration checks satisfadory performance of 
the instrument and its predicted response to the target compounds. 

Field Duplicate Samples -These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

Internal Standards -The internal standards (retention time and response) are evaluated 
for method compliance. The internal standards are used in quantitation of the target 
parameters and monitor the instrument sensitivity and response for stability during 
each analysis. 

Confirmation - If GCMS methodology is not initially used for analysis, SW-846 method 
8000 requires confirmation when the composition of samples is not well characterized. 
Therefore, even when the identification has been confirmed on a dissimilar column or 

a \ 

detector, the agreement of the quantitative results on both columns is evaluated. For 



DATA QUALITY EVALUATION SUMMARY 

Pesticide and PCB analyses covered in this report, confirmation was performed using a 
dissimilar analytical column. The laboratory analyzed samples with a gas 
chromatograph (GC) utilizing simultaneous primary and confirmation data acquisition. 
Per SW-86 method 8000,40% RPD criteria was used as the acceptance limit. 

Volatile Organic Compounds (VOC) Analyses 
The QA/QC parameters for VOC analyses for all of the samples were within acceptable 
control limits, except as noted below: 

Blanks 
The VOC target parameters detected in blank samples are listed in Table 3. 

TABLE 3 
Equipment Blank Contamination: VOCs 
Charleston Naval Complex, Zone G, SWMU 8, AOC 636, Charleston, SC 

- 

44131 FDSEWOGBLA 441 31005 EB Naphthalene 0.33 pglL 1.70 pg/L 
t 

441 31 FDSTWOGBLA 44131006 TB Naphthalene 0.20 pg/L 1.0 pg/L 
- A  

CNCO4 048 16A6LB SO0481 6A*6 LB Methytene chloride 3.0 30.0 pg/L 

CNC04 008E000110 S004816A*4 EB Methylene chloride 2.6 pg/L 26.0 pgJL 

NC04 008TO00110 S004816A*5 TB / ~ e t h ~ l e n e  chloride 0.78 pg/L 7.80 pglL 

NC118 44399A5LB S244399A*5 LB 1,2,3-Trichlorobenzene 1.6 p@ 8.0 ClgR 
- -  - - 

'CNCI 18 009EW001 M6 5244366'1 7 EB I ~ e t h ~ l e n e  chloride 0.76 pr$L 7.6 pgiL 

CNC? 18 009EW001 M6 S244366*17 EB 1,2,3-Trichlorobenzene 1.2 pg/L 12.0 pg/L 

'CNCI 1 8 009Th001~6 S244366'18 TB 1,2-Dichlorobenzene 2.0 pg/L 20.0 pg/L 
ppp-p-- 

CNCI 42 460906LB S246090a6 LB Methylene chloride 0.77 pg/L 17.7 ~ g l L  
I 

CNC142 1460906LB /~246090*6 LB Naphthalene 1 ::3 1 pg/L 116.0ML 

CNCl42 460901 3LB S246090*13 LB Methylene chloride pg/L 7.3 pgk 

t 
ICNC142 /OOBRNWDM~ /5246090*3 1 EB Methylene chloride 1 .O pg/L 110.0 pg/L 
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TABLE 3 
Equipment Blank contamination: VOCs 
Charleston Naval Complex, Zone G, SWMU 8, AOC 636, Charleston, SC 

CNC 142 008TWMDM7 S246090'4 TB Methylene chloride 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level determined to be due to blank 
contamination, the following actions were taken: 

If the concentration was above the reporting limit, the numeric result was unchanged, 
but it was flagged "U", as undetected. 
Lf the concentration was below the reporting limit, the numeric result was changed to 
the value of the reporting knit, and it was flagged "U", as undetected. 

The results qualrfied due to blank contamination are listed in Attachment 1. 

Recoveries - Surrogate, MS/MSD and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in 
Table 4 below. 

TABLE 4 
Surrogate, MSMSD and LCSLCSD Recoveries Out of QC Limits: VOCs 
Charleston Naval Complex, Zone GI SWMU 8, AOC 636, Charleston, SC 

44399A6 BS 
LCS 

Bromomethane 52' 70-1 30 S244336*7,9 

Acetone 140' 70-1 30 S244336'7,g 

Vinyl acetate 140' 70-1 30 

Detects only - 
J 

2-Butanone 

2-Chloroethyl vinyl ether 

2- Hexanone 180" 70- 1 30 I 
- out of control limits 

I 

1 60' 70-1 30 

350* 70-1 30 
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Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Table 5. 

TABLE 5 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOCs 
Charleston Naval Complex, Zone G, SWMU 8, AOC 636, Charleston, SC 

MSL5972-ICAL-06/2/02, 2-Butanone CNC04 - All 
1618 

Chloroethane 

VOAI -CCAL-06/23/01, 
0929 

Naphthalene low 1 44131 

I Vinyl acetate I RRF=2.701 I 

Bromoform 

1 ,I  ,2,2-Tetrachloroethane 

Chloroethane RRF=0.579 I CNC04 - All 

29.00/0  OW 

RRF=0.562 

RRF=0.852 

Bromoform RRF=0.453 

19.4% low 

1 ,I ,2,2-Tetrachloroethane RRF=0.700 

17.8% low 

Vinyl acetate RRF=2.237 

17.2% low 

MSA5973-CCAL-06/26/02, 2-Chloroethyl vinyl ether 
1234 

MSP5973-ICAL-08/27/02, Chloroethane 
1223 

RRFd.048 

20.9% low 

CNCI 18 - S244366*7,9, 

42.0% low MSA5973-CCAL-06127102, 
0757 

-- 

Bromomethane 

When the percent Relative Standard Deviation (%ED) or correlation coeffiaent (112) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged "J" and non-detected compounds were flagged "UJ", as estimated. 

MSP5973-CCAL-08/28/02, 
091 9 

Flags were applied to the compounds in the associated samples in the following manner: 

Vinyl acetate 20.2% high CNCI 42 - S246090*1,3,4 

- 
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When the percent difference (%D) was low in the contmuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "UJ", #l"4 

as estimated. 
When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged "J", as estimated. Non-detected compounds were not 
flagged. 
When the Relative Response Factor (REG) was low in the continuing calibration, 
detected compounds were flagged "J", and non-detected compounds were flagged "UJ", 
as estimated. 

Semivolatile Organic Compounds (SVOC) Analyses 
The QA/QC parameters for the SVOC analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Holding Times 
All holding times were met except for sample 008GWOOSM6RE / CNCl18-S244399A*4RERE 
This sample was re-extracted due to low surrogate recovery and was re-extracted 7 days 
beyond holding time. Since the re-extracted results matched the original analysis results, the 
original results were used unqualified. 

Recoveries - Surrogate, M W S D  and LCS 
All Surrogate, Mahix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in 
below. 

LCS recoveries for 4-Nitrophenol and 2,4Dinitrotoluene were above the upper control 
limits for the LCS in SDG CNC118. All positive results would be qualified "J", but all 
results for the samples in CNC118 were non-detects. Therefore, no data were qualified 
due to LCS recoveries. 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria were met, except as listed in 
Table 6. 

TABLE 6 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOC 
Charleston Naval Complex, Zone G, SWMU 8, A X  636, Charleston, SC 

1 MSD7-ICAL-06/12/01, 1207 1 Benzo(b)fluoranthene I Fi2=0.986 1 44131 - All 1 
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TABLE 6 
Exceptions to Initial Calibration Ctaeria and Continuing Calibration Criteria: SVOC 
Charleston Naval Complex, Zone G, SWMU 8, AOC 636, Charleston, SC 

. . - - . . 

p73 - ICAL-07 /27 /00 ,  24-Dinitrophenol R~ =0.987 CNC04 - All 

3 + 4 Methyl phenol RRF=1.387 
I 

4-Nitrophend I RRF=0.194 
- - - - - - - - 

2,CDinitrotoluene RRF=0.381 

4-Nitroaniline RRF=0.356 

Fluoranthene i RRF=0.984 
7-- 

Pyrene i RRF=1.448 
-- 

Chyrsene 

41 
RRF=0.977 

Bis(2-ethylhexyt)phthalate RRF=0.914 

Benzo(k)fluoranthene RRF=1.264 

MSE5973-CCAL-07/28/00, 3 + 4 Methyl phenol 1 RRF=1.611 CNC04 - All 
1337 16.1% high 

2-Nitroaniline RRF=0.311 

I 1 18.4% high 1 

22.0% high 

4-Nitrophenol RRF=0.252 

! 1 29.8% high I 
2,4-Dinitrotoluene I RRF=0.464 

i / 21.8% high 

1 / 38.4% high 

I Fluoranthene 1 RRF=1.177 1 
19.6% high 

Pyrene RRF=1.676 

15.8% high 
t 

I Chyrsene 1 RRF=0.827 1 
I 1 15.3% low I 
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TABLE 6 
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SVOC 
Charleston Naval Complex, Zone G, S WMU 8, AOC 636, Charleston, SC 

Benzo(k)fluoranthene i RRF=l.048 

17.1% low 1 
MSE5973-CCAL-07/28/00, 
1337 

- 

MSE5973-ICAL-06/28/02, Benzoic acid %RSD=31.9 CNC118 - S244399Ab3,4 
1649 

2,6-Dinitrotoluene F12 ~0.988 

2,4-Dinitrophenol %RSD=44.2 

4,6-Dinit ro-2-methylphenol %RSD=39.7 

Bis(2-ethylhexyl)phthalate 

. . . . - . . . . . . . 

/ 4.6-Dinitrep-methylphend / 30.6% high I 

MSE5973-CCAL-06/30/02, Benzoic acid 93.7% low CNC118 - S244399A'3,4 
1326 RRF=0.009 

I Fluoranthene 1 20.5% low I 

RRF=O.O04 

f 00% low 

MSD5973-CCAL-07/03/02, 
1432 

MSG5973-CCAL-09/05/02, 
2106 

-- -- - 

Flags were applied to the compounds in the associated samples in the following manner: 

CNCO4 - All 

When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R*) was 
out in the initial calibration, all associated samples were qualified. Detected compounds 
were flagged "J" and non-detected compounds were flagged "UJ", as estimated. 
When the percent difference (%D) was low in the continuing calibration standards, 
detected compounds were flagged "J" and non-detected compounds were flagged "UJ", 
as estimated. 
When the percent difference (%D) was high in the continuing calibration standards, 
detected compounds were flagged "J", as estirna ted. Non-detected compounds were not 
flagged. 

4-Nitrophenol 

Benzo(g,h,l)perylene 

Bis(2-chloroisopropy1)ether 

Benzoic acid 

2,4-Dinitrophenol 

23.1% high 

20.1% low 

CNC118 - S244399N4RE 

22.5% low 

55.0% high 

33.4% high 

CNC142 - All 
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When the Relative Response Factor (RRF) was low in the continuing calibration, 
detected compounds were flagged "J", and non-detected compounds were flagged "UJ", 
as estimated. 

Organochlorine Pesticide Analyses 
The QA/QC parameters for the Organochlorine Pesticide analyses for all of the samples 
were within acceptable control Limits, except as noted below: 

Recoveries - Surrogate, MSIMSD and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control Limits, except as noted in 
Table 7 below. 

TABLE 7 
Surrogate, MSIMSD and LCS Recoveries Out of QC Limits: Pesticides 
Charleston Naval Complex, Zone G, SWMU 8, AOC 636, Charleston, SC 

1 C N C O ~  1 MBG&O~ 10 Tetrachloro-m-xylene 26' 1 26* 30- 1 50 008G000110 Detects J, 
non-detects- 

Decachlorobiphenyl 8' 1 8* 30-1 50 
i 

Tetrachloro-m-xylene 24*/24* 1 30-150 008H000110 Detects-J, 
non-detects- 

15*1 15* 30-1 50 

/ CNC04 I 008E000110 I Teiraehloro-mxylene 1 22'1 24* 30-150 1 008E000110 I None (EB) I 
* - out of control limits 

Polychlorinated Biphenyls (PCBs) Analyses 
The QA/QC parameters for the PCB analyses for all of the samples were within acceptable 
control limits, except as noted below: 

Recoveries - Surrogate, MSlMSD and LCSILCSD 
All Surrogate, M a t -  Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control 
Sample (LCS), and Laboratory Control Sample Duplicate (LCSD) recoveries were within 
acceptable quality control limits, except as noted in Table 8 below. 



DATA QUAUN EVAtUATlON SUMMARY 

" "% 
TABLE 8 
Surrogate, MSlMSD and LCS Recoveries Out of QC Limits: PCBs 
Charleston Naval Complex, Zone G, S WMU 8, AOG 636, Chadeston, SC 

Tetrachloru-m-xyiene 
non-detects- 

Decachlorobiphenyl 8* 18' 30-1 50 

Tetrachloro-m-xylene 24* /24* 30-1 50 008H000110 Detects-J, 1 
Decachlorobiphenyl 15*/ 15" 30-1 50 1 

I CNC04 ] 008E000110 I Tetrachloro-rn-xylene 1 22* / 24* 1 30-150 008E000110 1 None (EB) ( 
* - out of control limits I 

Second Column Confirmation 

The second column confirmation percent difference (%D) for some detected parameters, 
exceeded the 40 %D criteria. Those results were flagged "J", as estimated. The laboratory 
reported the lower of the two concentrations. The individual samples and s p e c ~ c  
compounds that were flagged are listed in Table 9 below. 

TABLE 9 
Second Column Confirmation out of Criteria: PCBs 
Charleston Naval Complex, Zone G, SWMU 8, AOC 636 Charleston, SC 

Fuel Fingerprinting by GCIFID Analyses 
The QA/QC parameters for the Fuel Fingerprinting analyses for all of the samples were 
within acceptable control limits. 

Total Petroleum Hydrocarbons - Gasoline Range Organic (TPH- 
GRO) Analyses 
The QA/QC parameters for the TPH-GRO analyses for aU of the samples were within 
acceptable control limits. 



DATA OUAUrY €VALUATION SUMMMY 

Total Petroleum Hydrocarbons - Diesel Range Organic (TPH- 
DRO) Analyses 
The QA/QC parameters for the TPH-DRO analyses for all of the samples were within 
acceptable control limits. 
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Inorganic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that are typically reviewed during the 
data quality evaluation procedure for inorganic parameters. 

Holding Times - The Holding times are evaluated to venfy that samples were extracted 
and analyzed within holding times. 

Blank samples - Sample preparation, initial calibration blanks/continuing calibration 
blanks, ambient field blanks, and equipment blanks were provided for this project. 
Blank samples enable the reviewer to determine if an analyte may be attributed to 
sampling or laboratory procedures, rather than environmental contamination from site 
activities. 

Lab Control Sample (LCS) - This sample is a "controUed matrix", in which target 
parameters have been added prior to digestion/analysis. The recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
preparation. 

Field Duplicate Samples - These samples are collected to determine precision between 
a native and its duplicate. This information can only be determined when target 
compounds are detected. 

Pre/Post Digestion Spike (MSMSD) - Spike recovery is used to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility between the recoveries of each spiked parameter. 

ICP Interference Check Sample - This sample verifies the lab's interelement and 
background correction factors. 

Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

Continuing Calibration Verification - This one-point, mid-range parameter establishes 
that the initial calibration is still valid by checking the performance of the instrument on 
a continual basis. 

ICP Serial Dilution - The serial dilution of samples quantitated by ICP determines 
whether or not sigmhcant physical or chemical interferences exist due to the sample 
matrix. 
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Metals Analyses 

The QA/QC parameters for the Metals analyses for all of the samples were within 
acceptable control limits, except as noted below. 

Blanks 
The metals target parameters detected in blank samples are listed in Table TO. 

TABLE 10 
Blank Contamination: Metals 
Charleston Naval Complex, Zone G, S WMU 8, AOC 636, Charleston, SC 

ICNCO~ ~CCB I I CCB /Aluminum 

CCB Barium 1.62 Frg/L 8.1 CLS/L 

CCB Copper 1.03 pg/L 5.15 pg/L 

CCB Manganese 1.48 pg/L 7.4 P ~ / L  
1 I I I 

CNC04 ~CCB 
I 

CCB Mercury 0.1 68 pg/L 0.840 CrS/L 

I 1 I I 

/ CCB i~arium 
i -- 1 2 . 2 0  -- / ~ S / L  I I i 

0.011 mg/L / 

CNC04 10481 ~ A ~ L B  S004816A*6 

SO0481 6A*4 

SO0481 6Ab4 

- 

CNC04 

CNC04 

I CCB 

008E000110 

S004816A*4 008E000110 

Barium 

Chromium 

Copper 

CNCO4 /008~000110 

CCB 

CCB CNC85 

LB l~luminum 

EB 

CNC25 

2.20 

2.50 

CCB 

31.9 

37.0 EB 

CCB CCB 

I CCB z d  2.62 pg/L CNC85 

- 

Aluminum 

Sodium 

pg/L 

0.0131 mg/L CCB 

CLglL - 

pg/L 

EB /calcium 

0.01 1 mg.L 

1.95 

f 59.5 pg/L 

I85  @ 

pg/L 130 

Cadmium 

650 VS/L 

2400 pg/L 480 

1.02 pg/L 

pg/L 

p g L  

pglL 

0.51 mg/Kg 

0.0125 mgiL 

0.00975 mglL 
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TABLE 10 
Blank Contamination: Metals 
Charleston Naval Complex, Zone G, SWMU 8, AOC 636, Charleslon, SC 

_- - 

1 ~ ~ ~ 8 9  ~CCB CCB Lead 2.62 pgIL 0.0131 mg/L 

CNC89 

1 ~ ~ ~ 8 9  ~CCB CCB Manganese 1.75 pgfL 0.00875 mg/L 

CCB 

CNC09 1422649~~ S242264'9 LB b a d  0.00206 m@L 0.0103 mg/L 
- -- 
CNC89 ,008EW002M1 5242265'5 EB Antimony 0.0051 mg/L 0.0255 mg/L 

I 

EB Calcium 

CCB 

CNC89 

CNC89 

1.95 

CCB CCB 

CNC89 ~ 0 0 8 ~ ~ 0 0 2 ~ 1  

CNCll8 ICCB 

Chromium 

CCB pg/L 

Selenium 

CNC89 

S242265'5 1 EB / ~ e a d  

CNC118 

CNC118 

CNClt8 

CNC1 18 

CNC 1 1 8 

If a target parameter was reported in a field sample, and the concentration was below the 
level determined to be due to blank contamination (5 times the concentration in the 
associated QC blank samples), it was flagged as 'u", not detected. Initial and continuing 
calibration blanks were also evaluated for possible contamination. 

2.50 

0.00975 mg/L CCB 

CCB CCB 

CCB 

CNC118 

CNC118 

The results qualified due to blank contamination are listed in Attachment 1. 

Copper 

4.50 

0.0018 

1 

i 1 

CCB 

pg/L 

pg/L 0.0225 mg/L 

2.46 CCB 

44399A5LB 

44399A5LB 

0.0125 mg/L 

- 
Thallium 

mg/L 

CCB 

Chromium 

CCB 

8.28 pg l l  

0.009 mg/L 

p g / ~  

pg/L 
I 1 

S244399A*5 

S244399A*5 

0.0414 mg/L 

Barium 0.01295 mg/L 

0.01230 mglL 
3 

Lead 

CCB 

CCB 

2.59 

CCB 

CCB 

LB 44399A5LB 

LB 

3.42 

S244399Ae5 

Selenium 

Silver 

Arsenic 

Chromium 

pg/L 

LB 1 Lead 

9.02 

2.28 

0.01710rnglL 

2.05 

1.72 

pg/L 

pg/L 

Crg/L 

0.04510 mglL 

0.01 140 mg/L 

0.01025 mg/L 

p4/L 

0.01305 mg/L 2.61 

0.008s mgk 

pg/L 
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Recoveries - MSIMSD and LCS 
All Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control Sample (LCS) 
recoveries were within acceptable quality control limits, except as noted in Table 11 below. 

TABLE 11 
MSIMSD, and LCS Recoveries and RPDs Out of QC Limits: Metals 
Charleston Naval Complex, Zone G, SWMU 8, AOC 636, Charleston, SC 

S242233*5 Aturninurn 127*/124* 1 80-120 
MSIMSD 

Silver 122' 1120 80-120 

Zinc 122'/119 80-1 20 

Mercury 76' 1 72' 80- 1 20 

- - 

CNC85 - All Detects only - J 

5244366'7 Arsenic 121* / 121* 1 80-120 
MSIMSD 

Silver 150'1 151' 80-120 

CNC118 - All Detects only - J 

/ Selenium 73' / 68' 80-1 20 CNC118 - All / Detects-J, non- 
detects-UJ 

I - I I 

142 S246090'2 Silver 128'1 125. / 80-120 CNC142 - All Detects only - J 
MSIMSD 

- - 

Field Duplicate Samples 
All Field Duplicate Samples were within acceptable quality control limits, except as noted in 
Table 12 below. According to EPA NationuI Functional Guidelines, no flags are applied due to 
Field Duplicate precision. 

TABLE 12 
Field Duplicate RPDs Out of QC Limits: Metals 
Charlesion Naval Complex, Zone G, S W W  8, AOC 636, Charleston, SC 

Aluminum 0.51 mg/L 0.79 mg/L 43.1' 20 
008ttW003M1 

l ron 0.71 mg/L 1.1mglL 43.1* 20 

Manganese 0.035 m@ 0.051 mgL 37.2' 20 

Selenium 0.01 3 mg/L Non-detect 43.0' 20 

J ' - out of controt limits t- - -- I 



DATA QUAUrY EVALUATION SUMMARY 

Serial Dilution 
The serial dilution percent difference (%D) for potassium at 16.8 percent, was outside 
acceptable QC limits of 10 percent in SDG CNC89. Detected results were qualified "J", as 
estimated and non-detected results were qualified "UJ". 

General Chemistry Analyses 
The QA/QC parameters for the General Chemistry analyses for all of the samples were 
within acceptable control limits, except as noted below. 

For CNC85, CNC86, CNC87, and CNC89, the laboratory reported the hydrazine results 
run on 4/2/02 and 4/3/02 with a reporting limit of 100 ug/L, which did not meet the 
project specified reporting limit of 5 ug/L. All samples that did not demonstrate detects 
in the initial analysis above 100 ug/L were reanalyzed on 5/7/02 and 5/9/02. All 
original analyses were qualified as screening data, "S-OT", except for sample 
636GW001Ml. This sample showed a detect of 42 ug/L in the original analysis but was a 
non-detect in the reanalysis. The original analysis was reported as estimated, "J", and 
the reanalysis was rejected, "R-OT". The reanalysis for all other samples were reported 
with flags "J/UJ-HT" since they were reanalyzed beyond the 30 day holding time. 

Rejected Data 
All of the rejected data listed in Attachment 1 were associated with re-runs (you can only 

have a single valid result per parameter per sample). No other data was rejected such that 

there is not a valid result for that parameter in each sample. 

Conclusion 
A review of the analytical data submitted regarding the investigation of Zone G, SWMU 8, 

AOC 636 at the Charleston Naval Complex, Charleston, South Carolina by CWM HILL has 

been completed. An overall evaluation of the data indicates that the sample handling, 

shipment, and analytical procedures have been adequately completed, and that the 

analytical results should be considered usable as qualified. 

The analytical data had minor QC concerns as indicated above, however, it did not affect 

data usability for those specific results. The validation review demonstrated that the 

analytical systems were generally in control and the data results can be used in the decision 

making process. 



A
tta

ch
m

en
t 

1 
- C

h
y

 .c
zd

 Q
ua

lif
ie

rs
 a

nd
 R

es
ul

ts
 

Z
on

e 
G

, 
S

W
M

U
 8

 
C

 6
36

 - D
at

a 
V

al
id

at
io

n 

G
E

N
C

H
E

M
 

.A
S

T
M

 D
13

85
.8

8 

C
N

C
86

 
t0

08
G

S
P

D
9M

l 

: GE
N

C
H

E
M

 
!A

S
T

M
 D
13
85
.8
8 

,.. 
.. 

-- 
...
 

-.x
 

-----
- 

-
 -.--

 

'G
E

N
C

H
E

M
 

IA
S

T
M

 D
13

85
.8

8 
H

yd
ra

zi
ne

 
..-

--
--
'--

-"
-"

"+
--
--
--
 

--
 

G
E

N
C

H
E

M
 

'A
S

T
M

 D
13

85
.8

8 
. 

,.,
 - 

-,
* 
-
+
-
.
,
 

..+
 

P
ag

e 
1 

of
 1

3 



A
tta

ch
m

en
t 
1
 - C

ha
ng

ed
 Q

ua
lif

ie
rs

 a
nd

 R
es

ul
ts

 
Zo

ne
 G
,
 S
W

M
U

 8
, A

O
C

 6
36
 - 

D
at

a 
V

al
id

at
io

n 



A
tta

ch
m

en
t 1

 - C
h

ap
q

d
 Q

ua
lif

ie
rs

 a
nd

 R
es

ul
ts

 
Zo

ne
 G

, S
W

M
U

 8
 

S 
63

6 
- D

at
a 

V
al

id
at

io
n 

M
E

T
A

L 
S

W
60

10
8 

< 
. .

. 
. 
. 

. 
I
 

"-
,"
 --

--*-
 

"-
--

" 
--

.. 
.M

E
T

A
L

 
"
 

."
 

'S
W

60
10

B
 

C
H

R
O

M
IU

M
, T

O
T

A
L 

S
24

43
99

A
.3

 

-----
 

C
H

R
O

M
IU

M
, T

O
T

A
L 

M
E

T
A

L 
:S

W
60

1O
B

 

00
8G

W
O

O
S

M
6 

M
E

T
A

L 
, S

W
74

70
A

 

, 
.
 

...
 . 

-
, 
-
 

.-
-A

- 
-
-
-
-
 

P
ag

e 
3 

of
 1

3 



A
tta

ch
m

en
t 

1 
C

ha
ng

ed
 Q

ua
lif

ie
rs

 a
nd

 R
es

ul
ts

 
Zo

ne
 G

, S
W

M
U

 8
, A

O
C

 6
36

 - D
at

a 
Va

lid
at

io
n 

. M
E

T
A

L 
-
*
 .-
 

/S
W

60
10

B
 

' M
 E

T
A

1
 

-
.

 
S

W
60

1 O
B 

: 
----

----
- 

.- 
m

gi
l 

' 
M

S
 

M
E

T
A

L 
~

S
W

G
O

lO
B

 
. 

. 
.. 

-- 
B

 L 

M
E

T
A

L 

1 
M

E
T

A
L 

' M
E

T
A

L 
!S

W
60

10
 

S
O

D
IU

M
 

I.
 

_ 
. _ 

. 
_ 

,.* 
- 

+
 --.

.." -
--

--
-"

 --*-
" 

-.
--

 
1 M

E
T

A
L 

~
S

W
6

0
1

0
3

 
/ 

. 
. 

- 
. 
4
 

-,
- 

-
-
 

-
-
A

*
.
-
 

S
O

D
IU

M
 

-
-
-
 

"
"

 
.
.
 

T
H

A
LL

IU
M

 
C

N
C

89
 

00
8G

W
00

6M
l 

S
24

22
64

.4
 

V
A

N
A

D
IU

M
 

C
N

C
85

 
00

8G
W

00
3M

l 
S

24
22

33
" 1

 

V
A

N
A

D
IU

M
 

C
N

C
89

 
00

8G
W

00
1 M

I 
S

24
22

64
'1

 

----
- 

---
 

IB
 

V
A

N
A

D
IU

M
 

C
N

C
89

 
00

8G
W

00
2M

l 
15

24
22

64
'2

 

Z
IN

C
 

C
N

C
85

 
00

8G
W

O
O

3M
1 

S
24

22
33

'1
 

+ 
-
I
 

-
-
r
-
-
 

-
+

. 
Z

IN
C

 
52

42
23

3'
2 

Z
IN

C
 

+
--

--
 

' M
E

T
A

L 
S

W
6

0
1

0
B

 
Z

IN
C

 
. 
..
 -

 .
-
-
 -

- 
--.

---
...
 

-
"
 
.-
--
+
--
--
--
. 

M
E

T
A

L 
IS

W
6O

lO
B

 
Z

IN
C

 
-.

 
.+
 

w
 

/C
N

C
B

S
 

/W B
G

W
O

O
~

M
~

--
 15

24
22

64
'3

 
.M

E
T

A
L 

!S
W

~
O

~
O

B
 

%. 
. 

-"
 

lC
N

C
89

 
00

B
G

W
00

6M
l 

Z
IN

C
 

-
 

--*- 
.-
 

! ~
~

8
0

8
2

 
--

 
P

C
B

-1
01

6 
(A

R
Q

C
H

LO
R

 1
01

6)
 

C
N

C
04

 
00

8G
00

01
10

 
S

O
04

81
 6

A
'l

 

I P
C

B
 

y
-
-
-
-
-
 

S
W

80
82

 
P

C
B

1
 01

6 
(A

R
O

C
H

LO
R

 1
01

 6)
 

C
N

C
04

 
00

8G
00

01
10

R
E

 
S

O
04

81
 6

A
'l'

R
E

 
W

G
 

1 
R

E
 

P
C

B
 

$-
.

 
-. -

- 
S

W
80

82
 

P
C

B
-1

01
 6 

(A
R

O
C

H
LO

R
 1

01
 6)

 
C

N
C

04
 

00
8H

O
00

1 I
0

 
S

O
04

81
 6A

.2
 

W
G

 
1 

i P
C

B
 

+
 

""
 

1
~

~
8

0
8

2
 

IP
C

B
-1

01
6 

(A
R

O
C

H
LO

R
 1

01
 6)

 
00

8H
00

01
1 O

R
E 

S
O

04
81

 6A
*2

*R
E

 

' PC
B

 
S

W
80

82
 

P
C

B
-1

01
6 

(A
R

O
C

H
LO

R
 1

01
6)

 

P
C

B
-1

22
1 

(A
R

O
C

H
LO

R
 1

22
1)

 
00

8G
00

01
10

 

P
C

B
-1

22
1 

(A
R

O
C

H
LO

R
 1

22
1)

 

!P
C

B
 

S
W

80
82

 
i 

_
I 
- 

C
N

C
O

4 
00

8F
00

01
10

 
W

Q
 

i P
C

B
 

C
N

C
04

 
O

O
BG

O
O

O
l 1

 0 
i- : P
C
B
 

P
C

B
-1

23
2 

(A
R

O
C

H
LO

R
 1

23
2)

 
C

N
C

04
 

00
8G

00
01

1 O
R

E 
S

O
04

81
 6A

'l'
R

E
 

p 
W

G
 

1 
-- 

l P
C

B
 

I
_

_
 

P
C

B
-1

23
2 

(A
R

O
C

H
LO

R
 1

23
2)

 
C

N
C

M
 

00
8H

00
01

10
 

SO
D

48
1 6

x
2

 
W

G
 

1
 

U
 

. 
-
 

1 

i P
C

B
 

i_
_

_
_

._
d

_
 
-
 

-- 
P

C
B

-1
 23

2 
(A

R
O

C
H

LO
R

 1
23

2)
 

C
N

C
O

4 
00

8H
00

01
1 O

R
E 

S
O

04
81

 6A
*Z

9R
E

 
W

G
 

1 
U

 
1
 

L 

l - P
C

B
 

--
 

--
- -

 -
- 

. .
 . 

ts
~

8
0

8
2

 
.--

- 
/P

C
B

-1
23

2 
(A

R
O

C
H

LO
R

 1
23

2)
 

C
N

C
04

 
O

O
PC

qO
O

1 1
0 

S
O

04
8 1

 6A
.3

 
W

Q
 

1 

Y
 



A
tta

ch
m

en
t 

1 
- C

hp
- -

ed
 Q

ua
lif

ie
rs

 a
nd

 R
es

ul
ts

 
Zo

ne
 G

, S
W

M
U

 6
 

C
 6

36
 - 

D
at

a 
V

al
id

at
io

n 

...
...
...
...
...
...
...
...
...
...
. 

........ 
i 

P
C

B
-1

24
2 

(A
R

O
C

H
LO

R
 1

24
2)

 
00

8G
00

01
10

 
..

..
 

....
. 

--
 

_
_

l
L

l
_

_
_

_
 

._
 

r 
.P

C
B

 
S

W
80

82
 

"
 

" 
-
.A

 - -
-~

-~
 

I P
C

B
-1

24
2 

(A
R

O
C

H
LO

R
 1

24
2)

 
-."& 

...
. 

..
. 

........
.- 

..
..
..
..
 

...
...
.. 

..
..
..
..
..
-.
..
..
 

t P
C

B
 

S
W

80
82

 

>
" 
...
...
...
...
...
.-.
 

- ---
-, 

,. 
-.

 --
- .+

 

4 
(A

R
O

C
H

LO
R

 1
25

4)
 

! 0
08

G
00

01
10

R
E

 

A
LP

H
A

 B
H

C
 

--
" 

.
 

A
LP

H
A

 B
H

C
 

A
LP

H
A

 B
H

C
 

S
O

04
81

 6A
-2

 

A
LP

H
A

 B
H

C
 

C
N

C
04

 
00

8H
00

01
1 O

R
E 

S
O

04
81

 6A
"Z

'R
E

 
W

G
 

0.
05

 
U

 

S
O

04
81

 6A
.3

 

P
ag

e 
5 

of
 1

3 



A
tta

ch
m

en
t 1

 - C
ha

ng
ed

 Q
ua

lif
ie

rs
 a

nd
 R

es
ul

ts
 

Zo
ne

 G
, S

W
M

U
 8

, A
O

C
 6
36
 - 

D
at

a 
V

al
id

at
io

n 

- +
 - 

' 
. 

. 
- 

. 
- 

""
-'-

"L
--

.--
--

 
'
 
-
 

P
E

S
T

 
S

W
 8

08
1 

. 
-

-
"

 ..
.
-
 

'P
E

S
T

 
. 

, 
S

W
80

81
 

...
 

~ 
~

-+
- 

*,
..-

...
.-+

.--
 

B
E

T
A

 B
H

C
 

B
E

T
A

 B
H

C
 

C
N

C
04

 
00

8F
O

O
O

llO
 

D
E

LT
A

 B
H

C
 

C
N

C
04

 
00

8G
00

01
10

 
-
-
 

. , .
 - 

- -
 .

 
D

E
LT

A
 B

H
C

 

C
N

C
O

4 
00

8H
O

O
O

f 1
0 

D
E

LT
A

 B
H

C
 

C
N

C
04

 
00

8H
00

01
10

 

---
---

 
C

N
C

04
 

00
8F

00
01

10
 

D
IE

LD
R

IN
 

C
N

C
04

 
~

0
0

8
~

0
0

0
1

1
0

 
S

00
48

16
A

'I 

C
N

C
04

 
00

8G
00

01
1 O

R
E 

S
O

04
81

 6
A

'l'
R

E
 

C
N

C
O

4 
00

8H
O

00
11

0 
S

O
04

81
 6

W
2 

1 IC
N

C
O

~
 

00
8F

00
01

10
 

S
O

04
81

 6A
.3 

E
N

D
O

S
U

LF
A

N
 l 

W
G

 
0.

05
 

E
N

D
O

S
U

LF
A

N
 l 

E
N

D
O

S
U

LF
A

N
 l 

E
N

D
O

S
U

LF
A

N
 ll

 

E
N

D
O

S
U

LF
A

N
 ll
 

C
N

C
O

4 
00

8H
00

01
10

 
-"---

 
,---I 

E
N

D
O

S
U

LF
A

N
 11 

C
N

C
04

 
O

O
BH

O
O

O
l1 

O
R

E 
S

O
04

81
 6A

'2
*R

E
 

E
N

D
O

S
U

LF
A

N
 ll

 
C

N
C

O
4 

00
8F

00
01

10
 

S
O

04
8 

1 6
K

3
 

E
N

D
O

S
U

LF
A

N
 S

U
LF

A
T

E
 

C
N

C
04

 
O

O
BG

O
O

O
l 1

0 
SG

Q
48

 1
 6A

.1
 

E
N

D
O

S
U

LF
A

N
 S

U
LF

A
T

E
 

1
 



A
tta

ch
m

en
t 

1 
- C

h 
-q

d 
Q

ua
lif

ie
rs

 a
nd

 R
es

ul
ts

 
Z

on
e 

G
, S

W
M

U
 

C
 6

36
 - 

D
at

a 
V

al
id

at
io

n 

P
E

S
T

 
's

w
ao

ai
 

E
N

D
R

IN
 A

LD
E

H
Y

D
E

 

E
N

D
R

IN
 A

LD
E

H
Y

D
E

 

E
N

D
R

IN
 A

LD
E

H
Y

D
E

 

P
E

S
T

 
,.

 .
 

!S
w

8
0

8
1

 
E

N
D

R
IN

 A
LD

E
H

Y
D

E
 

C
N

C
O

4 
00

8H
00

01
10

 
---- 

.. 
-
-
%

-
"
-
-
-
 

-~
,-*

-",
"-.

"" 
-- 

P
E

S
T

 
lS

W
80

81
 

E
N

D
R

IN
 K

E
T

O
N

E
 -- 

-----
- 

E
N

D
R

IN
 K

E
T

O
N

E
 

---
- 

E
N

D
R

lN
 K

E
T

O
N

E
 

E
N

D
R

IN
 K

E
T

O
N

E
 

---
.--

---
.m

u 

"
. ."

 " 
' 

"
 

H
E

P
T

A
C

H
LO

R
 

-----
 

-
 

P
ag

e 
7 

of
 1
3 



A
tta

ch
m

en
t 

1 
- C

ha
ng

ed
 Q

ua
lif

ie
rs

 an
d 

R
es

ul
ts

 
Zo

ne
 G

, S
W

M
U

 8
, A

O
C

 6
36
 - D

at
a 

V
al

id
at

io
n 

H
E

P
TA

C
H

LO
R

 E
P

O
X

l D
E

 

M
E

TH
O

X
Y

C
H

LO
R

 
-
 -
 . -. .

 -- 
- .

 . .
 - -

 -
 

08
G

00
01

1 O
R

E 
04

81
 6A

'l
 '
RE
 



A
tta

ch
m

en
t 

1 
- C

h
y-

q
d

 Q
ua

lif
ie

rs
 a

nd
 R

es
ul

ts
 

Zo
ne

 G
,
 S

W
M

U
 8

 
C

 6
36
 - D

at
a 

Va
lid

at
io

n 

I 
I 

S
V

O
A

 
:S

W
82

7O
C

 
!1

,2
-D

IC
H

LO
R

O
B

E
N

Z
E

N
E

 
IC

N
C

11
8 

;O
O

BG
W

O
O

SM
6R

E 
/8

2
4

4
3

9
9

~
*

4
*

~
~

 
1 

W
G

 
: 

0
.9

6
 

, 
J 

0.
96

 
R

 
' 

ug
/l 

R
E

 
-". 

" 
. 
... .

 
-+

. 
. 

S
V

O
A

 
,
S
W
 82

70
C

 

1 ,
C

D
IC

H
LO

R
O

B
E

N
Z

E
N

E
 

1 
S

V
Q

A
 

I S
W

82
7O

C
 

--.,".-*
*- 

,A
 
. 

.
 

.
 -
.
 



A
tta

ch
m

en
t 1

 - C
ha

ng
ed

 Q
ua

lif
ie

rs
 a

nd
 R

es
ul

ts
 

Zo
ne

 G
, S

W
M

U
 8

, A
O

C
 6

36
 - 

D
at

a 
V

al
id

at
io

n 



A
tta

ch
m

en
t 

1
 - C

h
y

 .g
d 

Q
ua

lif
ie

rs
 a

nd
 R

es
ul

ts
 

Zo
ne

 G
, S

W
M

U
 @

 
'2 

63
6 

- D
at

a 
V

al
id

at
io

n 

I 
S

V
O

A
 

+.... 'S
W

82
70

 
*-
 

C
H

R
Y

S
E

N
E

 
IC

N
C

O
~

 
j0

0
8

~
0

0
0

1
1

0
 

-+
.-
 

-- 
,-j

 
l-.
l_
l_
I1
_
 

,_
-
,.

 
W
Q
 

: 
10

 
10

 
j 

U
J 

: 
u

g
/~

 1 
C

C
 

..
..

..
 

..
 

.. 
...

...
...

 
-
.
-
-
-
 .
 

. 
.........

.........
.. 

T
.
.
-
-
-
 

, .
....
... 

.
.

 
>

.
 
.

.
 

S
V

O
A

 
: s

w
 6

2
7

0
~

 
~

C
H

R
Y

S
E

N
E

 
,-

. 
...

...
...

...
...

. 
1
 

.--
.-*

- 
...

 -..
-.

--
--

-,
-.

.-
. 

. 
.1

. 
..

..
..

..
..

-.
..

..
..

. 
.-..

. 
..
 ,
 ......
......
......
 

.,. 
.....
.... 

*.
- 
.
+
I
-
.
 

.-..... 
- 

- 
. 

,
-
 

-
 

10
 

1 
R

 
' 

u
g

/l
: 

R
E

 
/C

N
C

I~
B

 
'

0
0

8
~

~
0

0
5

~
6

~
~

 
/~

2
4

4
3

9
9

~
*

4
'~

~
 

i 
W

G
 

: 
10

 
; 

U
 

: 

S
V

O
A

 
j ~

~
8

2
7

0
~

 
ID

IB
E

N
Z

(B
,~

)A
N

T
H

R
A

C
E

N
E

 
IC

N
C

~
~

B
 

:0
08

G
W

00
5M

6R
E

 
iS

24
43

99
A

*4
'R

E
 

! 
W

G
 

. 
2.

8 
1 ..

..
. J 

.
-

.
.

.
.

 
-,.

-. ..... 
.....
.....
 

--
-.
--
. 

-.
--
--
--
--
 

...
...

...
...

...
...

- 
...
...
. 

- 
.; 

-
..
 

. 
.-
..
-.
..
..
..
. 

2
8

 
j 

R
 

: 
u

g
i 

R
E

 
. 

,
.

 
, 

: S
V

O
A

 
' 
. 
.

"
 _ 

S
W

82
70

C
 

C
N

C
11

8 
-.-

---
*-*

--"
. 

. 
-
 --

--
 

--
.,-
 

^
j 

--_
_lo

 j 
. 

- 
."

 ."
 

" 
. 

R
 

I 
u

d
l 

, 
R

E
 

'S
V

O
A

 
iS

W
82

70
C

 
I 
I
-
-
 

--
. .
 , .
. 

-- -
4

 
-
-
-
-
-
-
-
-
-̂

*
-
-
 

D
IE

T
H

Y
L 

P
H

T
H

A
LA

T
E

 
....
. 

..
. 

--.
.--

. 
: S

V
O

A
 

iS
W

82
70

C
 

D
IM

E
T

H
Y

L 
P

H
T

H
A

LA
T

E
 

p 
-..L---" 

.""
..-

--
.- 

-
-
A

-
 

.
"
 

~
S

V
O

A
 

$
A

 
!

~
~

8
2

7
0

~
 

D
l-n

-B
U

T
Y

L 
P

H
T

H
A

LA
T

E
 -
-
 -

-
"
+
 

.... 
..

..
..

. 

S
V

O
A

 
(s

W
8

2
7

0
C

 
. -

 
. -

 -
 

- -
 --

6
-
-
-
-
-
-
-
-
-
 --
- 

D
l-n

-O
C

T
Y

LP
H

T
H

A
LA

T
E

 
-.- 

S
V

O
A

 
I S

W
82

70
C

 
F

LU
O

R
A

N
T

H
 E

N
 E

 
...

...
. 

,. 
....... 
- ---

-+
---

---
.--.

 
-- 

i S
V

O
A

 
& 

, - 
- .

 . .
 - 

! ~
~

~
8

2
7

0
~

 
- 

F
LU

O
R

A
N

T
H

E
N

E
 

...
 

-...- 

! , S
V

O
A

 
"
u
 
-.
 

- .
 
."
 

..
,"
 

iS
W

82
7O

C
 

,.--
.-" 

F
LU

O
R

E
N

E
 

. 
...... 

"- 
.
 --. 

.......... 
' S

V
O

A
 

I. ,
 

*-
--
- 

H
E

X
A

C
H

LO
R

O
B

E
N

Z
E

N
E

 
W

G
 

...
. 

8 
S

V
O

A
 

j S
W

82
7O

C
 

....
... 

..
. 

' 
...
...
...
. 

"
 
,

-
-

 
....... 

.. 
, HE

X
A

C
H

LO
R

O
C

Y
C

LO
P

E
N

T
A

D
IE

N
E

 

: SV
O

A
 

is
w

8
2

7
0

c 
t 
--
 --
. 

---
- 

H
E

X
A

C
H

LO
R

O
E

T
H

A
N

E
 

---
 

......
......
......
. 

!S
V

O
A

 
i-
..
 .--

- 
-&

w
 8

2
7
0
~
 

-%
..

-.
--

.-
--

 
IN

D
E

N
O

(1
,2

,3
-c

,d
)P

Y
R

E
N

E
 

----
.-- 

IC
 

i S
V

O
A

 
Is

W
82

70
C

 
,
_
l
.
_
.
.
_
_
.
.
 

, 
"
 

_
.-

--
 

_
^
-
*
 
--

.-
_
_
-_

 
IN

D
E

N
O

(1
,2

,3
-c

,d
)P

Y
R

E
N

E
 
-
 

...
...
. 

1 i' S
V

O
A

 
. 

+.
.. 

-
 

Id
. 

- 1S
W

B
27

O
C

 -
m

u
 

IN
D

E
N

0(
1,

2,
3-

c,
d)

P
Y

R
E

N
E

 
.... 

111
1,-
1--
 

---
---

--.
 

W
G

 

: S
V

O
A

 
i S

W
82

7O
C

 
IS

O
P

H
O

R
O

N
E

 
W

G
 

1 
..
..
..
 

8.. 
.

.
.

.
 .I

 
..
 

.-
--

 
--
-.
- 

10
 

R
E

 

; S
V

O
A

 
i S

W
62

7O
C

 
m

 ,p
-C

re
so

ls
 

..
..
..
..
. 

..
..

..
..

..
. 

--
C

-"
-+

-_
 

--
I-
.-
--
__
--
--
 

....
. 

W
G

 
R

E
 

I 
. S

V
O

A
 

1 S
W

82
7O

C
 

.. 
I-

--
*-

- 
....

....
. 

...
...
.. 

.. 
....
.. 

.
.
.
-
 

j S
V

O
A

 
-
. 

..
..
..
..
 

. 
-
 

..
. 

..
-.

 
.. 

.. 
..
..
..
..
 

.. 

1 S
V

O
A

 
L..- 

.
.

.
.

.
.

.
 

. -
 -. -

 - . -
 . - -

. - 
i 1 
S

V
O

A
 

:_
" --

--
--

 
.. 

; S
V

O
A

 
k
"
*
*
 *
,,

-,
 

... 
.. 

.. 
: SV

O
A

 
js

w
a

z7
0

c 
......................... 

i 
R

E
 

i S
V

O
A

 
.

.
.

 
.
 

......
.- 

R
E

 
I V

O
A

 
iS

W
82

60
 

1,
1,

2,
2-

T
E

T
R

A
C

H
LO

R
O

E
T

H
A

N
E

 
C

N
C

04
 

00
8G

00
01

10
 

S
O

04
81

 6
A

'l 
W

G
 

- -
 -
-
I
 

_- 
- 

.-L
 

i V
O

A
 

-
 1 S

W
82

60
 

1,
1,

2,
2-

T
E

T
R

A
C

H
L

O
R

O
fl

H
A

N
E

 
C

N
C

04
 

10
08

H
00

01
10

 
S

O
04

81
 6A

.2
 

W
G

 
5 

U
 

................ ' VO
A

 
i 

- 
- 

. .
 -- 

_
+

-
 
1

~
~

8
2

6
0

 
1,

1,
2,

2-
TE

TR
A

C
H

LO
R

O
E

TH
A

N
 E 

C
N

C
04

 
00

8F
00

01
10

 
S

O
04

81
 6A

.3
 

W
Q

 

; V
O

A
 

I 
S

W
82

60
B

 
3 

L 
1,

2,
3-

T
ric

hl
or

ob
en

ze
ne

 
d
 

C
N

C
11

8 
1

0
0

8
~

~
0

0
4

~
6

 S
24

43
66

'7
 

....
....
....
.. 

W
G

 

P
ag

e 
1 1

 of
 1

3 



A
tta

ch
m

en
t 1

 - C
ha

ng
ed

 Q
ua

lif
ie

rs
 a

nd
 R

es
ul

ts
 

Zo
ne

 G
,
 SW

M
U

 8
, A

O
C

 6
36
 - D

at
a 

V
al

id
at

io
n 



A
tta

ch
m

en
t 

1 
- C

ha
p-

sd
 Q

ua
lif

ie
rs

 a
nd

 R
es

ul
ts

 
Zo

ne
 G

, S
W

M
U

 8
 

2 
63

6 
- D

at
a 

V
al

id
at

io
n 

: S
24

60
90

*1
 

V
O

A
 

V
O

A
 

. V
O

A
 

V
O

A
 

: S
W

82
60

 
. 

. 
. , 

.. * 
-
 

l.
.-

 
..-.--..I-- 

V
O

 A
 

U
 

Pa
ge

 1
3 

of
 1
3 



, 
C

h
r-

 
.j

f 
C

us
to

dy
/L

ab
or

at
or

y A
na

ly
si

s 
Fo

rm
 

La
b 

B
at

cW
SD

G
 ID

: 
?

e
 1 

of
 1

. 

S
am

pl
ed

 B
y 

D
al

ef
lim

e 
7
.
 

/ 
9

.0
0

 
/

s
-

~
D

 
R

el
in

qu
is

he
d b

y:
 

D
at

em
lrn

e 
7
 . 1
9.
0 

6
 
/&c
) 

I
-

 
I
 

A
dd

in
an

al
 S

am
pl

er
s,

 

D
at

ef
lim

e 
R

el
ln

qu
lih

ed
 by

: 
D

at
er

rl
m

e 
/
 
/
 

I 
I
 

/
 
' 

R
ec

ei
ve

d 
B

Y.
 

D
at

er
ri

m
e 

S
hi

pp
ed

 V
ia

: 
U

P
S

 
F$fGJ% 

H
an

d 
O

th
er

 

R
em

ar
ks

: 

V 
= 

40
m

L 
V

O
C

 v
la

l. 
H

C
I; 

L 
=

 1
 L 

am
be

r,
 n

o 
pr

ea
; H

 =
 SO

Om
L 
H
D
P
E
,
 H

N
03

; Q
 =

 25
0m

L 
H

D
P

E
, n

o 
pr

es
.; 



C
ha

in
 o

f 
C

us
to

dy
/ L

ab
or

at
or

y 
A

na
ly

si
s 

Fo
rm

 
La

b 
B

at
ch

lS
D

G
 I
D:
 

R
el

in
qu

is
he

d 
by

: 
r
 

Ro
ce

hr
sd

 B
y 

La
b:

 
D

at
er

Tr
rn

e 

R
sc

ah
m

d*
 

' 
D

al
am

m
e 

Sh
ip

pe
d 

V
ia

: 
U
P
S
 

F
ed

E
x 

Ha
nd

 
O

th
er

 
--.

9 
I
 



C
ha

ir
 -

f
 C

us
to

dy
/ L

ab
or

at
or

y 
A

na
ly

si
s 

Fo
rm

 
La

b 
B

at
ch

lS
D

G
 ID

: 
r 

d
s

f
7

 
La

bo
ra

tm
y:

 
ST

L 
P

ro
je

ct
 N

am
e:

 C
ha

rl
ee

to
n 

N
av

y 
C

om
pl

ex
 

S
lte

 N
am

e:
 

3
L

h
 

Zo
ne
 G

, A
O

C
 6

36
 

P
ro

je
ct

 N
um

be
r: 

P
ro

je
ct

 M
an

ag
ec

 
B

ill
 E

lli
ot

tiG
N

V
 

TA
T:

 
21

 d
ay

 

Le
ve

l: 
Le

ve
l 3

 
A

dd
re

'' 
G

N
V

: 3
0$

1 
S

W
 W

ill
ist

on
 R

d.
, G

ei
ne

av
ill

e, 
FL
 3

26
05

 

A
TL

: 
11

5 
Pe

rim
et

er
 C

en
te

r 
Pl

ac
e 

N
E,

 S
ui

te
 7

00
, 

Se
nd

 R
ep

or
t T

o:
 

se
e 
2n

d 
pa

ge
 o

f C
O

C
 

1 ED
D

: A
tla

nt
a,

 G
A

 3
03

46
-1

27
8 

C
N

C
 fo

rm
at

 

C 

1
.

 

Sa
m

pl
ed

 B
y.
 D

ar
ry

l G
al

e8
 

D
at

e/
Tl

m
e 

7/
12

/2
00

1 1
 T

lm
e 

as
 n

ol
ed

 

A
dd

ltl
on

al
 S

am
pl

er
s:

 C
hr

lm
 B

lu
nd

y 
I
 

R
m

iv
rd

 B
y C

a
b

k
- 

-
C

 4
.
5

-
 

0
8

tf
ll

m
r 
7
 / 

R
.l

in
q

u
kM

 
b

r 
D

a
tf

ll
m

r 
/
/
 

,' 
R

e
c
rl

W
 ~

y
:

 
D

at
eF

Tl
m

e 
Sh

ip
pe

d 
Vi

a:
 U

P
S

 
Fe

dE
x 

H
an

d 
O

th
er

 

D
at

a 
i
 Tl

m
r 

C
ol

lr
ct

ed
 

7/
12

/0
1/

11
10

 
71

12
/0

1/
11

15
 

7/
12

/0
1 

/ 
11

30
 

7/
12

/0
1 

/ 
11

 35
 

2.5-1 
7/

72
/0

1 
/ 
13
00
 

7/
12

10
1/

13
30

 
7/

12
/0

1 
/ 

13
20

 
7/

12
/0

1 
/ 

13
10

 
71

1 2
/0

1 
/ 

1
 10

0 

S
am

p
le

 ID
 

63
 6H

AO
O

 1 0
2 

63
6H

A
00

20
2 

63
6H

A
00

30
2 

63
6C

A
00

30
2 

S
ta

tio
n 

ID
 

G
63

 6
H
A
0
0
 1 

G
63

6H
A

00
2 

G6
36
HA
00
2 

G
63

6H
A

00
3 

D
ap

lh
 

B
og

ln
 

2 2 2 2 

C
om

m
en

ts
 

En
d 

2.
5 

2.
5 

2.
5 

2.
5 

-
-
 

2.
5 

2.
5 

2.
5 

2.
5 

S
O

 
S

O
 

S
O

 
S

O
 

-
-
-
-
-
-
-
-
-
-
 

S
O

 
S

O
 

SO
 

S
O

 
S

Q
 

63
6H

A
00

40
2 

2 
63

6H
A

00
50

2 
63

6H
A

00
60

2 
63
6H
A0
07
02
 

63
 6H

A
00

80
2 

63
 6E

A
00

 1 L
A

 

I
 
I
 

I
 
I
 

I
 

1 I
 

4 6 

G
63

6H
A

00
5 

G
63

6H
A

00
6 

G6
36
HA
00
7 

G
63

6H
A

00
8 

G6
36
EA
00
 1 

X
 X X X X
 

2 2 2
 

2 
X 

-
-
-
-
-
-
 

X
 X X 

X 

W
et

 @
 3
.0
' b

ls
 

W
et

 @
 3
.0
' b

ls
 

W
et

 @
 3
.0
' b

ls
 

X
X

X
 

W
et

 @
 3.
0'
 bl

s 
W

et
 @

! 3
.0
' b

ls
 

W
et

 @
 3.
0'
 bl
s 

W
et

 @
 3.
0'
 b

ls
 

E
B

 



C
ha

in
 o

f C
us

to
dy

/ L
ab

or
at

or
y A

na
ly

si
s 

Fo
rm

 
La

b 
~

at
cn

ls
ur

j IU
: 

-
-
 

-
 

R
ec

el
w

d 
B

y L
ab

; 
$
&
k
$
$
$
.
 

/
 

R
el

in
qu

is
he

d 
by

 
D

at
el

rir
ne

 
4
 

I 
f 

/
 

f 
J
 

/
I
 

I 
I
 

R
ec

ei
ve

d 
BY

: 
D

at
ef

fim
e 

Sh
ip

pe
d 

Vi
a:

 U
P

S
 

Fe
dE

x 
H

an
d 

O
th

er
 

- 

R
em

ar
ka

: 
E

B
 s

ub
m

itt
ed

 w
ith

 A
O
C
 6
36
. 

Te
m

pe
ra

tu
re

: 

5
"

l
/
m

 
-3

 
C

 
.
-
-
-
-
-
-
-
I
 

8
.

 
B PI
; 6
 1 

La
bo

ra
to

ry
: 

S
TL

 
P

ro
je

ct
 N

am
e:

 C
ha

rl
ea

to
n 

N
av

y 
C

om
pl

ex
 

63
8H
A0
02
0 1

 
G6
38
HA
00
2 

0 
1 

7/
12

/0
1/

10
15

 
S

O
 

1
 

X
 

-
-
-
-
-
-
-
-
-
-
-
 

-
-
-
-
 

S
ite

 N
am

e:
 Zo

ne
 G
,
 A
O

C
 6

38
 

-*, 

C
om

m
en

ts
 

a !
 

r
 

g
z

g
 

5
 4 X
 

P
ro

je
ct

 N
um

be
c 

P
ro

je
ct

 M
an

ag
er

: 
B

ill
 E

lli
ot

U
G

N
V 

TA
T:

 
21

 d
ay

 

Le
ve

l: 
Le

ve
l 3

 
f$

 
- * VI

 - 
. 
I
 e

, 

-
-
-
 

# 

Da
te

lT
irn

r-?
 

p
]y

t6
/ 

I 

I 

# 

A
dd

re
sr

: 
G

N
V

: 3
01

1 
S

W
 W

illi
st

on
 R

d.
, G

ai
ne

sv
ill

e,
 F

L 
32

60
5 

A
TL

: 1
15

 P
er

im
et

er
 C

en
te

r 
Pl

ac
e 

N
E

, S
ui

te
 7

00
, A

tla
nt

a,
 G

A
 3

03
46

-1
27

8 

1 
i 

C
 

S
en

d 
R

ep
or

t T
o:

 
se

e 
2n

d 
pa

ge
 o

f C
O
C
 

1 ED
D:

 
C

N
C

 fo
rm

at
 

O
a
k
 L
 T

lm
e 

C
O

II
H

;~
 

7/
12

/0
11

10
00

 

i - 

M
at

rlx
 

SO
 

S
am

pl
e 

ID
 

63
8H
A0
01
01
 

I 

S
ta

tlo
n 

ID
 

G6
38
HA
00
1 

D
ep

th
 

Sa
m

pl
ed

 B
y 

D
at

eR
lm

e 
R

el
ln

qu
la

he
d 

by
: 

B
eg

in
 

0 
En

d 1
 



C
h

2M
 H

IL
L 

C
ha

in
 o

f 
C

u
st

o
d

y/
 L

ab
or

at
or

y 
A

na
ly

si
s 
Fo
rm
 

C
O
C
 T

ra
ck

in
g 

#:
 2

66
36

-0
82

1 0
1 -

04
 

pa
ge

 I
 of

 2
 

La
b 

B
at

ch
IS

D
G

: 

I 

S
ar

np
le

dB
~ 
/h

v
~

&
 ~

I
d

l
u

 
b
~
,
,
 

D
a

tm
m

e
 9
-
 

- 
$1

-0
 

/ 
H

$
 

R
el

in
qu

is
he

d b
y:

 
D

at
d

lr
n

e 
I 

R
ec

el
vs

d 
B

y 
D

at
w

llm
e 

I~$
N 

1
1
.4

 
.

,
 1
 

R
el

ln
qu

is
he

d 
by

: 
D

at
w

llr
ne

 
I 

R
ec

ei
ve

d 
BY

: 
D

at
am

m
e 

Sh
i 

pe
d 

V
ia

: 
U

P
 

H
an

d 
O

th
er

 T
ra

ck
in

g#
: 

I 

R
em

ar
ks

: 
Te

m
pe

ra
tu

re
: 

R
ec

ei
pt

 E
xc

ep
tio

ns
: 

1
 

tc
7v

v 
?V

t\5
+c

7A
N 



La
bo

ra
to

ry
: 

S
T

L 
Pr

oj
ec

t N
am

e:
 

Sl
te

 N
am

e:
 

I 
C

ha
rl

es
to

n 
N

av
y 

C
om

pl
ex

 
1 Z

on
e 
G,
 SW

M
U

 8
 a

nd
 A
O
C
 6
36
 a

nd
 6
37
 

-
A
-
 

-P
ro

je
ct

 N
um

be
r: 

15
88

14
.P

M
.0

4 
I T

A
T

: 
14

 d
ay

 p
ac

ka
ge

 

P
ro

je
ct

 M
an

ag
er

: 
I 

Q
A

Le
ve

l: 
3 

1 
G

N
V

: 
30

1 
1 

S
W

 W
ill

is
to

n 
R

d.
, G

ai
ne

sv
ill

e,
 F

L 
32

60
5 

2
 

m
1
 

A
T

L:
 1

15
 P

er
im

et
er

 C
en

te
r 

P
la

ce
 N

E
, S

ui
te

 7
00

, A
tla

nt
a,

 G
A

 3
03

46
-1

27
8 

- E m
 

S
en

d 
R

ep
or

t T
O

: 
se

e 
la

st
 p

ag
e 

of
 c

oc
 

I E
PD

:l 
C

N
C

 fo
rm

at
 

I 
C

 
r
 

I
 

0
 

S
am

pl
e 

D
ep

th
 

D
at

a 
&

 n
m

e
 

0
 

F
 

0
 

S
am

p
le

 ID
 

S
ta

tio
n 

ID
 

D
es

cr
ip

tio
n 

B
eg

ln
 

E
nd

 
C

ol
le

ct
ed

 
M

at
rl

x 

OO
8G
WO
O 
1M
1 

G
O

O
8G

W
00

1 
G

O
O

8G
W

00
1 

W
G
 

i
 

I 

6
3
7
G
W
0
0
3
M
1
S
D
 

G
6
3
7
G
W
0
0
3
 

G
6
3
7
G
W
0
0
3
 

3]
%

4/
02

. 
f

~
l

s
"

 
W

G
 
?
, 

FD
SG

W
O

ZA
M

 1 
G

FD
SG

W
02

A
 

G
F
D
S
G
W
O
Z
A
 

. 
j/

z
b

/6
2

 
/&

/&
 

W
G

 
2
 

( 
FD

SG
W

O
lE

M
I 

I 
G

FD
SG

W
O

lE
 

I G
FD

SG
W

O
IE

 I 
I 3

!
~

.f
/o

t /
L
S
~
 

1 W
G
 I 

I 

.t
v
 At.&

, 
*
 

S
am

pl
ed

 B
y 

~
a

tf
li

rn
e

 3
 /
=

 / 
"
 

/
 

d
L

 

A
dd

ltl
on

al
 S

am
pl

er
s'

 

R
ec

ei
ve

d 
B

y 
Ca

b 

R
ec

ei
ve

d 
BY

. 
D

al
w

lim
e 

Sh
ip

pe
d 

Vi
a:

 
U

PS
 

H
an

d 
O

th
er

 T
ra

ck
in

g#
: 

R
em

ar
ks

: 
Te

m
pe

ra
tu

re
: 

R
ec

ei
pt

 E
xc

ep
tio

ns
: 

5
2
 Y

Z
Z

33
 



S
T

L 
Sl

te
 N

am
e:

 
C

ha
rl

es
to

n 
N

av
y 

C
om

pl
ex

 
1 

P
ro

je
ct

 N
um

be
r:

 
15

88
14

,P
M

.0
4 

( 
14

 d
ay

 p
ac

ka
ge

 

P
ro

je
ct

 M
an
ag
er
: 

CI
A 

Le
ve

l: 
3 

G
N

V
: 3

01
 1 

S
W

 W
ill

is
to

n 
R

d.
, G

ai
ne

sv
ill

e,
 F

L 
32

60
5 

8
 

a)
 

A
TL

: 
11

5 
P

er
im

et
er

 C
en

te
r 

P
la

ce
 N

E
, S

ui
te

 7
00

, A
tla

nt
a,

 G
A

 3
03

46
-1

27
8 

E
 

S
en

d
 R

ep
or

t T
o:

 
se

e 
la

st
 p

ag
e 

ot
 C

O
C

 
I ED

";
] 

C
N

C
 fo

rm
at

 
I 

- 3
 

A
 

E 
S

am
pl

e 
D

ep
th

 
D

al
e 

a 
Ti

m
e 

.+
 6
 

0
 

S
am

pl
e 

ID
 

S
ta

ti
o

n
 i

D
 

D
es

cr
ip

tio
n 

B
eg

in
 
En
d 

C
ol

kc
te

d 
M

at
rl

x 
%

 

65
3G

W
00

3M
l 

H6
53
GW
00
3 

~
6
5
3
~
~
0
0
3
 

W
G
 

FD
SG

W
02

D
M

l 
G

FD
SG

W
02

D
 

G
FD

SG
W

O
ZD

 
W
G
 

00
8G

SP
O

 1 M
I 

G
O

O
SG

SP
O

 1
 

V
cm

ca
l 

Pi
pe

 01
 

3
4

%
~

- 
0

-r
 

p
i0

 
W
G
 

I 
00

8H
SP

O
IM

l 
G

O
O

8G
SP

O
 I 

vc
rt

lc
al

 p
ip

e 
o I

 
-
j
<
t
?
.
c
.
t
 

o
 

W
G

 
/ 

00
8G

SP
06

M
 1 

G
00

8G
SP

06
 

ve
rt

ic
al

 ~
io

e
 

06
 

i'- 
z

.?
*
~

-L
 I

t.O
SF

 
W

G
 

I 
00

8G
SP

09
M

 1
 

G
00

8G
SP

09
 

ve
rt

ic
al

 p
ip

e 
09

 
3

-t
q

.o
Z

 
IP

fO
 
W
G
 

I 
00

8G
SP

14
M

l 
G

00
8G

SP
14

 
V

er
tic

al
 p

ip
e 

14
 

3 
t.
7
/6

t 
I 

0
1
0
 

W
G

 
/ 

00
8G

SP
 1

8M
 1 

G
00

8G
SP

 18
 

ve
rt

ic
al

 p
ip

e 
I B

 
3

/2
v

/o
t 

/0
3

a
 
W
G
 

I 

00
8G

SP
I 1

M
l 

G
00

8G
SP

 1
 1 

V
er

tic
al

 p
ip

e 
I I

 
J

~
Z

C
~

IC
J

- 
/
L
W
 

O
L 

3
 

00
8E

W
00

1M
1 

G
00

8E
W

00
1 

31
29

10
%

 
J6

.w
 
W
Q
 
3
 

00
8E

W
00

2M
l 

G
00

8E
W

00
2 

W
Q

 

I S
am

pl
ed

 B
y 

. 
I
 

D
at

eK
irn

e 
71
 z

~
/

D
>

 
R

el
in

qu
is

he
d 

by
 

R
ec

ei
ve

d 
B

Y
 

D
at

T
ir

n
e 

S
hi

pp
ed

 V
ia

: 
U

P
S

 
H

an
d 

O
th

er
 T

ra
ck

in
g#

: 
R

em
ar

ks
: 

Te
m

pe
ra

tu
re

: 

R
ec

ei
pt

 E
xc

ep
tio

ns
: 

y2
 2

3
3

 





...
. 

, 
.
 .
~

 . 
--

 .
 

- 
-
 ., 

--
- "

 
. 

. 

. 
. 

-.
 

w
.,
. 

C
H

2M
 HI

LL
 Ch

al
n 

of
 C

us
to

dy
/ L

ab
or

at
or

y 
A

na
Iy

si
s 

Fo
rm

 
D 

C
O
C
 T

ra
ck

in
g 

#: 
ZG

O
O

S-
03

26
02

-0
1 

pa
ge

 2
 o

f 3
 

S
TL

 
la

bo
ra

to
ry

: 
S

it
e 

N
am

e:
 

. 
La

b 
B

at
ch

fS
D

G
: 

C
ha

rl
es

to
n 

N
av

y 
C

om
pl

ex
 

I 
P

ro
je

ct
 N

um
be

r:
 

15
88

14
.P

M
.0

4 
P

ro
je

ct
 M

an
ag

er
: 

D
at

M
lk

m
 
7
/
 L
~

/
O

Z
,
 

[&
 3

0
 

R
el

fn
qu

is
he

d 
by

. 

3
/
'
3
0
/
0
2
 /
5

a
o

 
~

a
m

r
n

e
 

q
$

a
 
/b

 vp
 

~
e

~
im

q
u

is
~

 
4

. 

~
-e

d
 

B
Y.

 
43

 
~

a
td

~
r

n
e

 
S

hi
pp

ed
 V

ia
: 
U
P
S
 

H
an

d 
O

th
er

 T
ra

ck
in

g#
: 

R
gm

ar
l;s

. 
Te

m
pe

ra
tu

re
: 



1- 

x 
x 

x 
X 

D
M

S
/D

//
Z

Q
'~

@
-?

 
P

O
O

M
f)8

00
f) 

. /
 9

N
P

O
O

M
08

00
 

-
-

 

--
--

--
-x

x
x
 

w
 

---
.--
- 

X
 

-
-
-
-
-
-
 

X
I X

X
X

X
 

91
%

 
X 

X 
X 

X
 &
 

E
IM

 
S

h
//
/7

9
'&

/'
3
' 

X 
f 

O
M

 
i
;
i
#

/
/
 1
0

-1
1

-3
 

2
.
a

 W
 
5 

le
u

04
 3

N
3

 
1 

3
0
3
 lo
 e

6e
d 

~s
w

l ee
s 

(D
 

:
o

~
 

p
o

d
e

~
 

pu
ss

 

$
2

8
 

5
 

Q
LZ

L:
~P

E
O

C
 VD

 '
al

ua
l~

v 'O
O

L 
eu

ns
 '

3
~

 
e

3
~

1
d

 
w

u
e

~
 

~
e

~
e

u
~

~
e

d
 

s L
L 

:u
v 

3.
g.

. 3
 -. 

S0
9Z

E 
13
 'e

lll
~s

eu
lP

E
) "P

tl 
uo

ls
!ll

!M
 M

S
 C 

LO
€ 

:A
N

9 
:s

J
P

w
 

X
 

~
S

P
 

Y
 

6
 le

Ae
7 

:
l

~
~

a
l

 
-
 -
-
-
-
-
-
-
 
-
 

I
-
'
 

y 
I
?
 

g
f 

p
l8

P
U

q
s

 
:L
WL
 

, 

-~
l~

/l
a

s
!a

a
 

u
o

l 
:ia

8w
ua

((y
 IN

(O
J

~
 

PD
'l4

d'
P 

18
8s

 L 

r0
0

~
p

8
0

0
9

 
*

,
 

9
W
l
O
O
M
0
8
0
0
 

P
ZO

M
96

00
H

 
1
 

/
 

9W
tZ

O
M

96
00

 

TZ
O

M
96

00
H

 
9M

IM
M

H
60

0 
T Z

O
M

96
00

H
 

9R
IZ

O
M

96
00

 

X
 

F
S

;
5

3
 

m
-

2
8

 

-
-
 
-
-
-
-
 

81
 

I
 

- 
" 

O
M

 Q
m

y
fl
 
*
4
/
-
7
 

P
tO

M
f)

60
0H

 
/
 9
WP
1 

O
M

96
00

 

X
&

O
M

 
*
 

I0
0

M
9

6
0

0
H

 
,
 9J4

1O
O

M
96

00
 

* 
X

lJ
l~

W
 

a1
 e

ld
u

es
 

o
w

 'O 
av

o 

:J
eq

lu
nN

 r
39

lo
~

d
 

X
 

x ,, 
i 

9 9
 

X
X

X
X

 

X 

6 
lN

4M
S

 'H
 e

uo
Z 

X
K

lS
/Y

3l
e€

! q
E1
 

- 
:e

w
o

~
 

8
-

 

x
a

ld
u

o
3

 A
n

e
~

 
u

op
el

re
q

3 
 a

ur
a^

 ~
ae

lo
~ 

1
IS

 
x
 ~

o
~

e
~

o
q

o
 

X
L

X
 

X 

<
- >- 
-
 

j0 
1
 8

f5
~

d
 t
0-
ZO
90
90
-6
00
Ht
 :# 

~U
!Y

 3
~
~
1
3
0
3
 

U
J

O
~

 s!
sA

pu
v 

h
0

4
8

~
0

9
~

7
 

/A
P

O
J

S
~

~
 

lo
 u

!@
43

 77
1H
 M

IZ
H

3 

O
M
 

E 1
 O

M
06

00
H

 
,#
 

9
~

~
1

0
m

6
0

0
 

9
M

 
E I

 O
M

D
6O

O
H

 
,/
 

9M
E 

TO
M

96
00

 
-
-
-
 

-
-
-
-
 

X
&

D
M

 
W
M
9
6
0
0
H
 

91
nl
PO
OM
06
00
 



C
ha

in
 o

f 
C

us
to

dy
/L

ab
or

at
or

y A
na

ly
si

s 
Fo

rm
 

C
O

C
 T

ra
ck

in
g 

#:
 ~

kk
09

-0
60

60
2-

01
 p

ag
e 

r o
f 

3
 

ab
or

at
or

y:
 

S
TL

 
ro

le
ct

 N
em

e:
 C

ha
rl

es
to

n 
N

av
y 

C
o

m
p

le
x 

Sl
te

 N
am

e:
 

8 
$

1
' 

i
d

:
 

La
b 

B
at

ch
/S

D
G

: 
Z

o
n

e 
H

, S
W

M
U

 9
 

" 
su

i 
TA

T:
 

=!
 

m
a

 
P

ro
je

ct
 N

um
be

r:
 

15
88

1 4
.P

M
.0

4 
sl

an
da

rc
f 

9 
, 
. 

r
r
 

m
l

 
N

 
r

X
 

-
 

P
ro

je
ct

 M
an

ag
er

: 
To

m
 B

ei
se

llA
TL

 
ev

el
: 

Le
ve

l 3
 

- 
g 

A
dd

re
ss

: 
G

N
V

: 3
01
 1
 S

W
 W

ill
is

to
n 

A
d.

, G
ai

ne
sv

ill
e,

 F
L 
32
60
5 

o
 

. 
. 

AP
L:

 1
15

 P
er

im
et

er
 C

en
te

r 
P

la
ce

 N
E

, S
ui

te
 7

00
 

S
en

d 
R

ep
or

t T
O:
 

se
e 

la
st

 p
ag

e 
of

 C
O
C
 

1  E
D

^:
 

D
ep

th
 

00
8G

W
O

O
SM

6 
G

O
O

SG
W

O
O

5 
6

-~
4

2
-,

,~
8

4
5

 W
G

 
?-

 
X

 X
 X

 
X

 
f
c

y
f
 n

u
e

d
 

6
3
6
G
W
0
0
1
 M
6
 

G
6
3
6
G
W
0
0
 1

 
~

O
c

b
~

]
d

f
f

b
 

W
G
 
7
 

X
 

X
 

X
 

X 

70
6G

W
00

1 M
6 

G
70

6G
W

00
1 

~
m
-
4
2
b
/
3
4
9
 

W
G

 
7
 

X 
X

 
X 

x 
0
0
9
G
W
0
0
8
M
6
 

H
00

9G
W

M
38

 
(C

-~
d

-b
t/

d
9

3
6

 
, 

W
G

 
3
 

X
 X

 
X

 
X

 

00
9G

W
O

O
SM

6 
H

00
9G

W
00

5 
W

G
 

X
X

X
X

 
V

 
V

 
V

 
+

J
 

A
 

n
 

A
 

p
r

o
a

~
c

~
 

-
-
-
-
-
 

-
-
-
-
 

00
9G

W
O

L
D

M
6 

, 
H

00
9G

W
O

lD
 

7
X

X
X

X
 

00
9G

W
05

D
M

6 
H
0
0
9
G
W
0
5
D
 

p
-

/
9

-
8

~
;

/
~

 
w
G
 
7
 

x 
X 

X
 

x 
00

9G
W

08
D

M
6 

H
O

O
~

G
~

~
~

/
'

 
k

-z
o

-a
;5

//
r
~

s 
W
G
 
7
 

x 
x 

x 
&

 
~

a
t

a
m

e
 6
4

9
 2 
6
 -2

0 
-0

.a
 

As
lln

qu
is

he
d 

by
: 

t~
ir

n
e

 6
 -
=
-
a
+
+
+
-
 

I
 

\ 

D
al

eT
im

e 

Da
te

fT
im

cr
 

Sh
ip

pe
d 

Vi
a:

 
U

P
S

 
Fe

dE
x 

H
an

d 
O

th
er

 T
ra

ck
in

g#
: 

/7
 

Te
m

pe
r 

tu
re

: 

R
e

c
e

s
 E

xc
ep

tio
ns

: 
4

4
3

6
6

) 

A
tl

h
ta

, G
A

 3
03
46
-1
27
8 

.- c m 
a
 

C
N

C
 fo

rm
at

 
U
 

N
-

W
=

 

D
al

e 
&

 V
m

e 

C
ol

le
ct

ad
 

C
om

m
en

ts
 

-
-
-
 

G
 *

/7
-d

~
//

~
 WG
 
7
 

X
 

X 
X 

X
 

E
nd

 

-
-
 

le
g

ln
 

~
-/

t-
o

z
~

/,
g

4
5

 
I 

&
-/

c
I-

~
%

//
Z

~
~

U
 

~
-

/
~

-
#

~
/

/
6

3
0

 
<

-
/?

-
0

z
h

d
3

5
 

,
g
c
/
q
,
s
&
/
/
c
/
5
 

e
-
&
-
d
~
/
/
/
.
.
 

00
9G

W
00

1M
6 

0
0
9
G
W
0
0
4
M
6
 

00
9G

W
O

13
M

6 
00

9H
W

O
13

M
6 

00
90
WO
14
M6
 

00
9G

W
02

 1M
6 

00
9H

W
02

 1M
6 

_ 

00
9G

W
02

4M
6 

00
8G

W
O

O
lM

6 
00

8G
W

W
M

6 

H
00

9G
W

00
1 

H
00

9G
W

00
4 

H
00

9G
W

01
3 

W
00

9G
W

01
3 

H
00

9G
W

O
 14

 
H

00
9G

W
O

2 1
 

H
00

9G
W

02
 1 

H
00

9G
W

02
4 

G
O

O
SG

W
O

O
l 

G
00

8G
W

00
4 

1
.

 
V

 
V

 
V

 
v
 

-
_

_
 

*
@

f 

-
 
.

-
 

N
 
-
r
 

W
G

 
W

G
 

W
G

 
W
G
 

W
G

 
W

G
 

W
G
 

W
G

 
W
G
 

?
 

7 7
 
9
 

3
 

Sf 

X
 X X x x x X x 

X X
 

X
 

X x x X x 

X X
 

.X
 

X
 

I x
 

X
 X X 'X
 x 

x X
 

X
X

X
X

 
x 

x x x 



C
H

2M
 H

IL
L 

C
ha

in
 of
 C

u
st

o
d

y/
L

ab
o

ra
to

ry
 A

na
ly

si
s 

F
o

rm
 

C
O

C
 T

ra
ck

in
g 

#:
 Z

H
00

9-
06

06
02

-0
1 

pa
ge

 2
 o

f 3
 

- 
k&

o
ra

tb
rl:

 
,
 

S
TL

 
P

m
le

ct
 N

am
e:

 
S

it
e 

N
am

e:
 

La
b 

S
at

ch
lS

D
G

: 
C

ha
rl

es
to

n 
N

av
y 

C
om

pl
ex

 
Zo

ne
 H

, S
W

M
U

 9
 

Pr
oj

ec
t N

um
be

r: 
15

88
14

.P
M

.0
4 

TA
T:

 
st

an
da

rd
 

r
T

 O
I
 
N
 

r
S

 

P
ro

je
ct

 M
an

ag
er

: 
To

m
 B

el
se

llA
TL

 
L

~
V

~
I

:
 

Le
ve

l 3
 

A
n

: 
1 3

5 
Pe

rim
et

er
 



A
N

A
LY

Sl
S 

R
E

Q
U

E
S

T 
A

N
D

 C
H

A
IN

 O
F 

C
U

ST
O

D
Y 

R
EC

O
R

D
 

S
TL

 T
a"

ah
as

se
e 

W
eb

s~
te

: w
w

w
.s

tl-
in

c.
co

m
 

28
46

 In
du

st
ria

l P
la

za
 D

r~
ve

 
P

ho
ne

 (
85

0)
 8

78
39

94
 

IlA
D

lO
ll 

Ta
lla

ha
ss

ee
, F

lo
rid

a 
32

30
1 

Fa
x:

 (
85
0)
 87

8-
95

04
 

S
T

1 
Ta

lla
ha

ss
ee

 
a
 Alte

rn
at

e 
La

bo
ra

to
ry

 N
am

e/
Lo

ca
t~

on
 

P
ho

ne
: 

EX
PE

DI
TE

D 
R

EP
O

R
T 



C
H

2M
 H

IL
L 

C
ha

in
 o

f C
us

to
dy

/ L
ab

or
at

or
y 

A
na

ly
si

s 
Fo

rm
 

C
O
C
 T

ra
ck

in
g 

#:
 Z

H
00

9-
06

06
02

-0
2 

pa
ge

 1
 of 

2 

La
b 

B
at

ch
/S

D
G

: 

C
om

m
en

ts
 

A
?
C

R
&

 

.~
~

*
n

d
e

f
 

C
-t
r~

/e
%

 

EB
 

d
-
 ~

-
d

~
/

/
l

~
d

 

La
bo

ra
to

ry
: 

S
TL

 T
al

la
ha

ss
ee

 
P

ro
je

ct
 N

am
e:

 C
ha

rl
es

to
n 

N
av

y 
C

om
pl

ex
 

0
 

I 
I
 

A
dd

iti
on

al
  a

m
pl

er
 r

e:
&

&
&

^ 
,
 x
 &

M
 

H
. &

 r 
N

 
*
 

R
el

in
qu

is
he

d 
by

: 
D

a
ta

lm
e

 

~e
ce

h
re

d
 ~

y
:

 
O

at
em

m
e 

Sh
ip

pe
d 

Vi
a:

 U
P

S
 

Fe
dE

x 
H

an
d 

O
th

er
 T

ra
ck

in
g#

: 

R
em

ar
ks

: 
' 

4
5
7
 

~
e

rn
p

e
ra

tu
rk

) 

n
-
-
-
:
-
.
 rc

 ..
--

- ri
 --

-.
 

S
lte

 N
am

e:
 Zo

ne
 H

, S
W

M
U

 9
 

P
ro

le
ct

 N
um

be
r:

 
15

88
1 4

.P
M

.0
4 

~
ro

je
c

t M
an

ag
er

: 
To

m
 B

ei
se

lIA
TL

 

g .- 
'

S
 

'5 o
 / / f 1 1 / 

1 

TA
'E

 
st

an
da

rd
 

Le
ve

l: 
Le

ve
l 3

 

$
8

 
F

B
I

 - .- g ;
 = x

 X x X X
 

X
 X X 

A
dd

re
ss

: 
G

N
V

: 3
01

 1 
S

W
 W

ill
is

to
n 

R
d.

, G
ai

ne
sv

iil
e,

 F
L 

32
60

5 

I 

~a
te

fr
im

e 

M
at

ri
x 

W
W

G
/

 
W

G
 

W
G

 
W

G
 

W
G

 
W

G
 

w
Q

 

A
TL

: 1
1 5

 P
er

im
et

er
 C

en
te

r 
Pl

ac
e 

N
E,

 S
ui

te
 7

00
, A

tla
nt

a,
 G

A 
30

34
6-

12
78

 

S
en

d 
~

e
p

o
rt

 
TO

: 
se

e 
la

st
 p

ag
e 

of
 C
O
C
 

I ED
D

: 
C

N
C

 fo
rm

at
 

D
at

em
m

e 
5
 a
 /C 
*
2
/
 -=

 

S
am

pl
e 

ID
 

00
9G

W
01

3M
6 

00
8G

W
00

1M
6 

00
8G

W
00

4M
6 

1 

D
ep

th
 

D
at

e 
&

 T
Tm

e 

S
am

pl
e 

D
es

cr
ip

tio
n 

H
00

9G
W

O
13

 
G

00
8G

W
O

01
 

G
00

8G
W

O
04

 

I 

L*
u,

~~
;'

o~
sS

 
4

-2
8

d
d

.h
'l

m
 

6
*
~

0
b

t/
//

3
h

 
&

S
 

00
8G

W
00

5M
6 

63
6G

W
W

lM
6 

70
6G

W
O

O
lM

6 
00

9E
W

00
1M

6 

I 

B
eg

ln
 

G
00

8G
W

00
5 

G
63

6G
W

00
1 

G
70

6G
W

O
O

 1 
H

00
9E

W
00

1 

E
nd

 
co

lle
ct

ed
 

~
-t

/-
d

r
f 

-
-
 2-
2
U
*
o
Z
 /1
6
/
2
 



G,
 ,L

M
 H

IL
L 

C
ha

in
 o

f 
C

us
to

dy
/ L

ab
or

at
or

y 
A

na
ly

sl
s 
Fo
rm
 

C
O

C
 T

ra
ck

in
g 

#:
 U
NI
SL
DB
l9
02
-0
5 

pa
ge

 I
 of

 4
 

2
 

-
 

~
.b

o
n

to
ry

: 
S

TL
 

Pm
je

ct
 N

am
e: 

S
lte

 N
am

e:
 

C
h

ar
la

to
n

 N
av

y 
C

om
pl

ex
 

Zo
ne

 H
, S

W
M

U
 9

 
P

ro
je

ct
 N

um
be

r: 
TA

T:
 

15
88

14
.P

M
.0

4 
. 

sta
nd

ar
d 

,%
 t

n
 

7
 

r
Z

 m
Z

 
N

 
F

Z
 
m
X
 

w
a
d
 

M
an

ag
er

: 
To

m
 B

ei
se

llA
TL

 
It

e
v

a
~

: 
Le

ve
l 3

 
•
 

A
dd

re
as

: 
G

N
V

: 3
01

 1
 S

W
 W

llt
iit

m
 R

d.
. (

3a
ln

es
vl

lle
, F

L 
32

80
5 

f 
AT

L:
 1

15
 P

er
im

ete
r C

an
te

r P
le

ce
 N
E,
 Su

tte
 7

00
, A

tts
nt

a,
 G

A
 3

03
48

12
78

 
Se
nd
 R

ep
or

t T
o:

 
se
e 

la
st

 
C

N
C

 fo
rm

at
 

D
ep

th
 

D
at

a 
&

 T
bn

e 

B
eg

ln
 

En
d 

C
ol

kc
te

d 

0
0
8
G
W
0
4
D
M
7
 '
 

G
O

O
SG

W
04

D
 

X
 

X
 

> 
-
 

00
9C
iW
03
1M
7 

1
 

H0
09
0W
03
 1

 
O

D
H

O
W

O
4D

M
7 

H
G

D
H

O
W

04
D

 
X

 
* ~

fi
p

h
l-

h
le

y
c

 
4
 

0
0
8
E
W
0
4
D
M
7
 1
 

G0
08
E W
04
D 

~
-z

c-
o

z/
/J

/&
 W

Q
 1
6 

X
X

X
 

I 

00
8T
W0
4D
M7
 

0
0
8
T
W
0
4
D
 

/A
B

 .
~

;
//

r
d

 W
Q
 

3
 

X
 

v
 

-
-

 
-
-
-
-
 
-- 

-
-
-
-
-
-
 

-
-

 
-

~
I

r
k

 

I
-
-
 
-
-
-
-
-
-
-
-
-
-
 

-
 
-
 

1 
1 

I
 

1 
1 

I 

~
W

W
 

R
.O

G
A

W
F

 ;
 A.

 
D

aW
lr

ne
 
~

-2
2

/g
-2

3
 3
-0

 
R.

lm
M

sh
&L

- 
D

M
lm

e
 g

.2
3
4
2
- 

/ 
C

 

D
M

lm
e

 
1 

R
el

ln
qu

ls
he

d b
y 

D
at

am
m

e 

~
a

a
l

~
r

&
Z

&
z

 
-
 

;q
> 

Sh
ip

pe
d 

V
ia

: 
U
P
S
 

Fe
dE

x 
H

an
d 

O
th

er
 T

ra
ck

in
g4

 

~s
m

ar
lu

: 
Te

m
pe

ra
tu

re
: 

N
 R

ec
ei

pt
 E

xc
ep

tio
ns

: 



SDG#: 
Date: 
Client Name: 
ProjectISite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAfQC Level: 
Method@) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

37602 
July 12,1999 
Ensafe 
Charleston - CTO-0 144 
March 3, 1999 
10 Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level 111 
SW846 Third Edition 
Sernivolatiles 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control. results. A minimum of 10% of aII laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

F tt* 99 
ul B. &burg, P Date 

4127 Plaza 94 South St. Charles. MO 63304 
(636) 936- 1332 F a  (636) 936- 1 335 



Samples and Fractions Reviewed 

Sample Identifications Analytical Fraction 
- 

SVOA= Semivolatiles 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of tbe reported holding times, blank 
analysis results, surrogate and matrix spike recoveries, GUMS performance, tuning results, 
caIibration results and internal standard areas. This report was prepared in compliance relative 
to the analytical and deliverable requirements specified in the SW-846 Method 8270C; the 
National Punctional Guidelines for Organic Data Validation, February 1994, and DQO Level 
I11 requirements. All comments made within this report should be considered when examining 
the analytical results. Please refer the specific findings found in each category to the Summary 
of Data Qualification table. 

SDG # 37602 

A validation was performed on the Semivolatile Data from SDG 37602. The data was 
evaluated based on the following parameters: 

Data Completeness 
Holding Times 
GUMS Tuning 
Calibration 
Blanks 
Surrogate Recoveries 
Matrix SpiketMatrix Spike Duplicates 
Field Duplicates 
Internal Standard Performance 
Compound Identification 
Compound Quantitation 

* - All criteria were met for this parameter. 

System Performance and Overall Assessment 

The data did not require qualifications/rejections. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 5X (IOX for cownon laboratory contaminants) the method 
blank value. The sample result for the blank contaminant is rejected and 
the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample .4wk4 

CRQL and is Iess than 5X (10X for common laboratory contaminants) the 
method blank value. The sample result for the blank contaminant is 
qualified as non detected at the compound value reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 5X (10X for common laboratory con -fi) 
the method blank value. The sample result for the blank contaminant is not 
qualified with any blank qualifiers. 



SUMMARY OF DATA QUALWICATIONS 

SAMPLE ID COMPOUND ID DL a 
NO QUALIFICATIONS WERE REQUIRED 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



HEARTLAND ESI SVOA 1 

MULTI-MEDIA SEMIVOLATILE ORGANIC FRACTION 

CASE NUMBER: SDG NUMBER: 3%@a 
LABORATORY: S ~ O K  
CLIENT: f m ~ v e  PROJECT: CTD- 01 ~4q 

DATE: q19q 

QAjQC LEVEL 

a NEESA c 
U NEESA 0 

DQO LEVEL Ill 
DQO LEVEL IV 

Statement Of Work (SOW) 

CI CtP 3/90 
n CLP 2/88 

SW846 8270 Appendix IX 

ANALYSIS MODIFICATIONS: 





5B 
SEMIVOLATILE ORGANIC INSTRUMENT PEXFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

' -b N a m e  : SWL-TULSA Contract :  ENSAFE 

~ a b  Code: SWOK SDG No.: 37602 IC*q Case No.: FDS, RE SAS No.: 

Lab File ID: F1855.D DFTPP Injection Date: 03/09/99 

Instrument ID: F DFTPP Injection Time: 0927 

m / e  ---- ----- 
51 
68 
69 
70 
127 
197 
198 
199 
275 
365 

I 
1-Value is % mass 69 2-Value is % mass 4 4 2  

- - -  

441 
442 
443 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

I O N  ABUNDANCE CRITERIA ----------------------------------------- --------------------------------------*- 

30.0 - 60.0% of mass 198 
Less than 2.0% of mass 69 
Mass 69 relative abundance 
Less than 2.0% of mass 69 
40.0 - 60.0% of mass 198 
Less than 1.0% of mass 198 
Base peak, 160% relative abundance - 
5.0 to 9.0% of mass 198 
10.0 - 30.0% of mass 198 
G r e a t e r  than 1.001 of mass 198 

EPA 
SAMPLE NO. _--------- ------------ 

SSTD080 
SSTD160 
SSTD020 
SSTD050 
SSTD120 

% RELATIVE 
ABUNDANCE 

ll-l--d_______ ------___-____ 
50.3 
1.2 ( 1.8)1 

64.2 
0.6 ( 0.9)l 

50.6 
0.0 

100.0 
7.3 

21.8 
2.53. 

Present ,  but less thanmass  443 
G r e a t e r  than 40.0% of-mass 198 
17.0 - 23.0% of mass 442 

LAB 
SAMPLE ID 

9.0 
66.0. 
13.2 ( 20.0)2 

LAB 
FILE ID 

DATE TIME 
ANALYZED ANALYZED 

je 01 of 01 
FORM V SV 



Xeport Date : 10-Mar-1999 0 8 : 0 7  Page 1 

INITIAL CALL3RATZON DATA 

Start Cal Date : 09-MAR-99 10:31 
End Cal Date : 09-MAR-99 14:22 
Quant Method : ISTD 
Cal Curve Type : Averaged 
Target Version : Target 3 .00  
Integrator : HP RTE 
Method f i l e  : /chem/f.i/f990309a.b/BNA8270C.m 
Cal Date : 09-Mar-1999 17:48 diana 

Calibration File Names : 
Level 1: /~hem/f.i/f990309a.b/f1859~d 
Level 2 :  /chem/f.i/E990309a.b/fl861.d 
Level 3 :  /chem/f.i/f990309a.b/f1857.d 
Level 4: /chem/f.i/f990309a.b/f1862.d 
Level 5: /chem/f.i/f990309a.b/fl8~8~d 

( 20 1 5 0  1 8 0  I 1 2 0  [ 160 1 - 1 
compound 

I 
( Level 1 1 Level 2 1 Level 3 1 Level 4 1 Level 5 1 RRF 1% RSD/RA2 I I=--------/--------- = = = = 5 = = = = r = = = C = = = C = = = = = = = = = . = = 5 = = = = t [ = = =  ,------- -,------- ,,-------j=======C=t=fl========== I--------- 

1 N-Nitrosodimethylamine 
i 

1 0.526531 0.455421 0.680431 0.694071 0.642891 0.59987) 0.9831~- 
2 Pyridine [ 1.229321 1.208541 0.977721 1.311651 1.388801 1.223211 12.6491 
4 Phenot 1 1.773281 1.805821 1.73818] 1.623761 1.660321 1.720271 4.4621 
6 Aniline 2.036441 1.812351 1.79745f 1.638691 1.732151 1.803421 8.160) 
7 bis(2-Chloroethy1)ether 1 1.436851 1.38771( 1.289921 1.224321 1.249721 1.317701 6.9151 
2-Chiorophenol 1 1.265951 1.296381 1.232071 1.150661 1.118701 1.212751 6.2391 

9 1,3-Dichlorobenzene 1 1.455671 1.345141 1.30517[ 1.26843( 1.216441 t .31817( 6.851 1 
1 1  1,4-Dichlorobenzene 1 1.570741 1.406831 1.344071 1.279751 1.263341 1.372951 9.0541 
12 Benzyl '8lcohol ( 0.879911 0.896631 0.841791 0.849d21 0.80466) 0.85488) 4.243) 
13 1,2-Dichlorobenzene 1 1.388781 1.372161 1.288661 1.211091 1.185491 1.289241 7.1151 
14 2-Methylphenol 1 1.25316) 1.283441 1.231481 1.159211 1.111921 1.207841 5.8391 
15 bis(2-Chloroisopropy1)ether I 2.147391 2.026791 2.105341 1.855201 1.91300( 2.009541 6.1761 
110 2,2-oxybis(1-Chloropropane 1 2.147391 2.026791 2.105341 t.85520j 1.913001 2.009541 6.1761 
16 8-Methylphenot (-7.430871 1,437tGI 1.3'1970; 1.268731 1.226511 1.33660) 7.100j 

I 17 N-Nitroso-di-n-prowlamine 1 1.144501 1.078561 1,163881 1.07516( 1.05122/ 1.10266[ 4.4161 
; ?8 Hertachloroethane 1 0.675641 .0.66978\ 0.667291 0.646191 0.627181 0.657181 3.0571 
1 19 dl-Pantatacrone I ++*+ 1 - I - I +*++ f ++* I O.OOOOo( +* ( 
I 21 Nitrobenzene 1 0.422641 0.521421 0.427091 0.388431 0.395591 0.4tt031 4.3001 

22 Isophorone 1 0.76377 1 0.80570 ( 0.84769 1 0.68788( 0.70943 1 0.76289 1 8.672 1 
' 25 Z-~itrophenot 1 0.193351 0.1922B~ 0.204451 0.189281 0.19038( 0.193951 3.1361 

24 2,4-Dimethytphenol 1 0.352071 0.35028) 0.365421 0.336C71 0.33577) 0.348001 3.542 1 
25 bisl2-Ch1oroethoxy)methane 1 0.457621 0.47371 1 0.48251 1 0.457691 0.45619 1 0.46554 I 2.556 ( 
26 2,4-Dichlorophenol I 0.271491 0.2863.61 0,283561 0.266681 0,262441 0.27'411( 3.8161 
27 t,2,4-Trichlorobenzene 1 0.334461 0.306561 0.297491 0.30432( 0.291831 0.306931 5.3581 
26 Benzoic Acid 1 0.37810j 0.396051 0.481991 0.429861 0.464621 0.430121 10.2321 
30 Naphthalene 1 1.041041 1.024541 0.97616t 0.93656) 0.916561 0.97897) 5.508) 
31 4-thloroanil ine 1 0.455441 0.439281 0.451811 0.433561 0.420871 0,440191 3.1831 
32 Xexachlorobutadiene 1 0.1909sl 0.178011 0.18122I 0.166021 0.167COI 0.176721 5.8401 
33 4-Chloro-3-methylphenol 1 0.351451 0.36031 1 0.371221 0.325701 0.338461 0.349431 5.121 1 

tes Error R = X RSD or RA2 Faiture C = CCC Failure S = SPCC Faiture t = Linear Q = Quadratic 
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fl- 

INITIAL CALIBRATION DATA 

Start Cal Date : 09-MAR-99 10:31 
End Cal Date : 09-MAR-99 14:22 
Quant  Method : ISTD 
Cal Curve Type : Averaged 
Target Verslon : Target 3.00 
Integrator : HP RTE 
Method f i l e  : /chem/f.i/f990309a.b/BNA8270C.m 
Cal Date : 09-Mar-1999 17:49 diana 

Calibration F i l e  Names: 
Level I: /chern/f.i/f990309a.b/f1859.d 
Level 2:  /chem/f.i/f990309a.b/E1861..d 
Level 3 :  /chem/f.i/f990309a.b/f1857.d 
Level 4: /chem/f.i/f390309a.b/f1862.d 
Level 5: /chem/f.i/f990309a.b/f1858.d 

1 1 2 0  1 5 0  1 8 0  1 120 1 1 6 0  I - ( 
1 C o m p o ~  

I 
Level I 1 Level 2 1 Level 3 1 Level 4 f Levei 5 1 RRF 1% RSD/RnZ 1 I----------------=------------------- --dm---------r-- ------------------- -+------rl==L==I=LCl==l====~=L --------I==S======(=========I========== I--------- I =-------- 

( 34 2-Methytnaphthalene 
I 

0.94SlOl 0.893291 0.926541 0.830371 0.806151 0.880291 6.8391 
35 I-Methylnaphthalene I 0.587541 0.57688( 0.S69Pfl 0.54532) 0.559711 0.56374) 3.6421 
J6 1,2,4,5-Tetrachlorobenrene 1 0.341761 0.337071 0.31810( 0.31354) 0.30117) 0.32233) 5,2311 

j 37 HexachIorocyctopentadiene f 0.24369 1 0.24593 [ 0.30205 ( 0.265581 0.28628) 0.26871 1 9.442 1 
1 38 2,4,6-Trich[orophenol 1 0.328621 0.311831 0.333821 0.309201 0.29190( 0.315031 5.2921 
1 39 2,4,5-Trichiorophenol 1 0.343221 0.329591 0.359791 0.335711 0.337431 0.34119( 3.3661 
1 41 2-Chloronaphthalene 1 1.08160[ 0.956171 0.970661 0.9d6221 0.896571 0.970641 6.9701 
1 42 2-~itroaniline I 0.335461 0.377001 0.434401 0.369511 0.40172l 0.383621 9.6391 
1 43 Dimethylphthatate 1 1.271011 1.168731 1.22092J 1.130911 1.71297l 1.176911 5,6661 
{ 44 Acenaphthylene 1 1.666561 1.626501 1.66460) 1.558481 1.541781 1.611181 3.6101 
1 45 2 ,b -D in i t ro to lwne  I 0.208lDl 0.255511 0.281fBI 0.265021 0.273471 0.256661 11.2131 
( 47 3-Ni t roat i i  Line 1 0.323041 0.35508) 0.37658) 0.346971 0.350731 0.350481 5.4651 
I 48 Actnaphthene 1 1.188971 1.08853) 1.0569!1 1.03463! 0.988701 1.07151I .7:005f, 
I 49 2,4-Dini trophenol 1 0.088671 0.132671 0.171361 0.145841 0.161611 0.140031 b b  R L I f  * 
I 50 Dibenzofuran ( 1.563561 1.527971 1.584531 1.435971 1.603061 1.523021 7.0051 
1 51 4-Nitrophenot 1 0.166311 0.18515I 0.19314( 0.16418( 0 . 1 7 ~ ~ 0 1  0.177921 6-633) 
1 52 2.1-Dini t rotoluene 1 0.356951 0.370~11 0.42950( 0.386061 0.400831 0.388fT( 7.2271 
j 53 2,3,6,b-Tesrachlorophenol 1 0.356561 0.338381 0.355821 0.330401 0.335331 0.343301 3.5281 
1 S4 Fluorene 1 1.303631 1.231651 1.249461 1.18928( 1.139131 1.222631 5.0831 . 
1 55 Oiethylphthalatc 1 1.891271 1.46311 1 1.441851 1.30443( 1.32501 1 1,481131 0.9981 L 
( 56 4-Chlorophenyk-phenylether ) 0.652401 0.605461 0.59945 1 0.58045 1 0.56270 1 0.60009 1 5.6201 
1 57 4 -N i t roan i l i ne  1 0.367951 0.38596) 0.437711 0.401331 0.408731 Q.600341 6.5181 
( 58 4.6-Dinitro-2-nwthytphenoI 1 0.083641 0.112571 0.124701 0.124661 0.1309ll 0.115301 0.9991 L 
1 59 N-Ni t roscdiphenyladne I 0.50918l 0.47615) 0.47t56) 0.447?81 0.437331 0.668441 5.9581 
1 60 Azobenzene 1 0.979841 0.925201 0.943611 0.872661 0.880361 0.920311 0.8591 ' 

/ 62 4-Brunophenytphenytether ( 0.208231 0.107861 0.187011 0.189171 0.181341 0.190tZI 5.3651 
1 63 Hexach [orobenxene ( 0.254941 0.252291 0.243751 0.237551 0.227841 0.24327) 6.5431 
1 66 Pentachlorophenol 1 0.131081 0.144581 O.15771l 0.153521 0.153271 0.146031 7.169) 
! 66 Phenanthrene 1 1.046641 1.039151 0.948861 0.967851 0.906601 0.981821 6.1171 

I I I I I I I I 
' \ 

-- i t es  Er ro r  R = X RSD o r  RA2 F a i l u r e  C = CCC Fa i l u re  S = SPCC Faiture L = Linear 0 = Quadratic - 
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INITIAL CALIBRATION DATA 

Start Cal Date : 09-VT-99 10:31 
End Cal D a k e  : 09-MAR-99 14:22 
Quant Method : ISTD 
Cal Curve we : Averaged 
Target Vers lon : Target 3.00 
Integrator : HP RTE 
Method f i l e  : /chern/f.i/E990309a.b/BNA8270C.m cal  Date : 09-Mar-1999 17:48 diana 

Calibration F i l e  Names: 
Level 1: /chem/f.i/f990309a.b/f1859.d 
Lzvel 2:  /chem/f.i/f990309a.b/il861,d 
Level 3 :  /chem/f.i/f990309a.b/il857.d 
Level 4: /~hern/f.i/f990309a.S/f1862~d 
Lsvel 5 :  /chem/f.i/f990309a.b/f1858.d 

I ] 20 I SO I 80 1 120 1 160 1 - 1 
I Cmpound 

I 
) Level 1 I Level 2 1 Level 3 ) Level 4 1 Level 5 [ RRF ( X  RSDIR"2 1 

I-----------------------------=------ -------------++-------------- ------l=--------I--------- -------- --------- ]-----=---I==------ ----- --- ------= I=-------- --------t---------I+--------- --------- ---------- 
] 67 Anthracene 

I 
1 1.008061 0.971191 0.950061 0.927971 0.87406f 0.946271 5.2851 

58 Carbazole 1 1.043711 1.000011 0.969641 0.939601 0.908691 0.972331 5.3911 
59 2-Brwno-6-Methoxynaphrhalene [ +++++ +++++ ( +++++ I ++*++ I +++++ I O.OOOOOI +++++ I 

1 70 Di-n-butylphthalate 1 1.3?064( 1.24151 1 1.336331 1.21353( 1 .I91731 1.250751 6.9521 
I '1 Fluoranthene 1 1.13913{ 1.133601 1.061131 1.05i31i 1.021451 1.08E2) 4.7641 
I 2 Benzidine ( 0.333181 0.225461 0.205651 0.162881 0.200341 0.225501 0.953)~- 

73 Pyrene 1.25577'1 1.17744) 1.20065) 1.131981 1.074561 1.16868) 5.8&8] 
1 75 ~utylbehzylphthalare 1 0.628301 0.601161 0.653491 0.52015) 0.633981 0.62742) 3.0511 
f 76 Benzo(a1anthracene 1 1.13157l 1.05734] 1.076381 1.064531 1.019481 1.069861 3.7891 
I 77 3,3J-Dichlorobenzidine 1 0,412061 0.40798) 0.42292f 0.42099) 0.422101 O.L1721( 1.6191 
1 79 Chrysenc 1 1.251961 1.13609) 1.10432f 1.03294) 0.998861 1.104831 8.9401 
1 80 bis(2-Ethylhexyl)phthatate 1 0.771201 0.785351 0.865961 0.828681 0.8'51621 0.820521 5.0181 
1 81 Di-n-octytphthalate 1 1.159481 1.19445) !.531-,161 1.348201 !.428201 1.333301 11.851( 

82 Benzo(b)f luoranthene 1 1.259361 1,425561 1.31 145 ( 1.342581 1.198171 1.307681 6.5561 
1 83 Benzo(k)f luoranthene 1 1.47601 1.28542( 1.28111( 1.20651( 1.226531 1.295191 8.2531 
1 84 Benzo(a)pyrene ( 1.0983bl f.072ltl 1.054411( 1.09124I 7.02552~ 1.068351 2.7551 

86 Jndeno(l,2,3-cd)~rene 1 0.967741 0.933651 1.037601 1.005t01 0.996471 0.988111 3.981) 
1 87 Dibenz(a,h)anthrrrcene 1 1.037631 1.045581 1.050431 1.069301 0.960521 1.032691 4.066) 
f 88Benro(g,h,i)perylene ( 1.134721 1.126341 1.082221 1.151391 1.035381 1.106011 6.2531 
1==I====1==s---------=-----------------------------------------&----d-----------d-----------------d------- --------- ------------------------------------------------------------------------------------ 
IS 3 2-Fluorophenat 

I 
I 1.095221 1.022701 1.055241 0.950761 0.999091 1.024601 5.3531 

4% C Phenol-& 1 1.622701 1.625211 1.596661 1.564531 1.554321 1.592681 2.044) 
IS 114 2-Chlorophenot-db I '1.26815l 1.224631 1.109321 1.1671tl 1.154541 1.184E1 5.2471 
IS 112 1,2-Dichorobenzene-d4 I 0.088851 0.898401 0.82040] 0.780121 0.786101 0.834771 6.7061 
IS ZO litrobenzene-dS 1 0.38511 1 0.386141 0.40321 1 0,374671 0.36791 1 0.38301 1 3.4821 
IS 40 2-Fluorobiphenyl , I 1.08800l 0.985561 1.029251 0.97201( 0.926921 1.000351 6.f071 
IS 61 2,6,6-Tribronophenol 1 0.208251 0.215571 0.235381 0.20606[ 0.2'12891 0.215631 5.4064 
IS 74 Terphenyl-dl4 1 0.872861 0.786981 0.841971 0.790081 0.757231 0.810421 5.815{ 

lees  Error R = X RSD or R"Z Failure C = CCC Faiture S = SPCC Failure t = Linear O = Quadratic 



5B 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

-7b Name: SWL-TULSA Contract: ENSAFE 

~ a b  Code: SWOK Case No.: FDS, RE SAS N o . :  '-% 
SDG No.: 37602 

Lab File ID: F1912.D DFTPP Injection Date: 03/11/99 

Instrument ID: F DFTPP Injection Time: 1147 

_____ _____ 

. . 

1 275 1 1 0 . 0  - 30 .0% of mass 198 1 22.1 1 

51 
68 
69 
70 

1 2 7  
197  
1 9 8  
1 9 9  

ION ABUNDANCE CRITERIA 
__C---- - - - - - I - - - - - - - - - - -d--- - - - - - - - - - - - -  
___----*-------------------d--------------- 

J 
1-Value is % m a s s  69 

1 
2-Value is % mass 4 4 2  

1 

% RELATIV 

------------- ------------- 
30.0 - 60.0% of mass 198 
Less than 2.0% of mass 69 
Mass 69 relative abundance 
Less than  2.0% of mass 69 
40.0 - 60.0% of mass 198 
Less than 1.0% of mass 198 
Base peak, 100% relative ahindance 
5 . 0 t 0 9 . 0 % 0 f m a ~ ~ 1 9 8  

365 
4 4 1  
4 4 2  
4 4 3  

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

39.5 
0.0 ( 0.O)l 

60.2 
0.0 ( 0.0)1 

49.3 
0.0 

100.0 
7.7 

Greater than 1.00% of mass 198 
Present, but less than mass 4 4 3  
Greater than 40.0% of mass 198 

. . 17.0 - 23.0% of mass 4 4 2  

FORM V SV 

2.07 
9.5 
69.8 
14.2 ( 20.4)2 

EPA 
SAMPLE NO. ------------ ------------ 

SSTDOBO 
SBLKl 
LCS1 
LCSDl 
FDSGW03C03 
FDSGW03B03 
FDSGW02DOl 
FDSGWGSF03 
FDSGW02A03 
FDSGW02C03 
FDSGW04A03 
FDSGW04B03 
FDSGW04C03 
FDSGC04C03 

LAB 
SAMPLE ID -------------- -------------- 

SSTDOSO 
BL0305WB 
LC0305WB 

WIB 
FILE ID -------------- -------------- 

F1913 .D 
F1914 .D 
F1915 .D 

DATE 
ANALYZED ---------- ---------- 
03/11/99 
03/11/99 
03/11/99 

LD030SWB 
37602.02 
37602.03 
37602.04 
37602.05 
37602.06 
37602.07 
37602.08 
37602.09 
37602.10 
37602.11 

TIME 
ANAf-IYZED ---------- ---------- 
1206 
1238 
1311 
1344 
1700 
1733 
1806 
1838 
1910 
1942 
2015 
2047 
2119 
2151 

F1916 .D 
F1922 .D 
F1923 .D 
F1924  .D 
F1925 .D 
F1926.D 
F1927. D 
F1928 .D 
F1929 .D 
F1930.D 
F1931.D 

,03/11/99 
03/11/99 
03/11/99 
03/11/99 
03/11/99 
03/11/99 
03/11/99 
.03/11/99 
03/11/99 
03/11/99 
03/11/99 



D a t a  File: /chem/f.i/f990311a.b/f1913.d 
Report Date: 12 -Mar- 1999 L3 : 24 

I 

CONTINUING CALIBRATION COMPOUNDS 

,trument ID: f .i In jec t ion  Date: 11-MAR-1999 12:06 
Lab F i l e  ID: f1913.d Init. Calibration Date(s1: 0 3 / 0 9 / 9 9  03/09/99 
Analysis Type: WATER Init. Calibration Times: 10:31 14 : 22 
L a b  Sample ID: SSTD080 Method File: /chern/f.i/f990311a.b/BN~8270~.rn 
Quant Type: ISTD 

I I -  I I 1 1 MAX I 
1 COMPOUNO I R R F  I RFBO ] R R F  I XD I XD I 

I=----------- I===--------- ----- ------ ----- I=l'==========z======f========l==I== ----------- -------<-(-r---j--4-t-l-----l 
( 2 Pyridine 1 1.2231 1.273]0.0101 4.11 50.0) 
I 1 N-Hi trosodimethylamine 1 0.7101 0.559f.010 N / A d  ( 50.01 
1s 3 2-Fluorophenot I 1.025 1 1.01310.010[ 1.11 50.01 
I S  G Phenol-d5 1 1.593 1 1.57410.0101 1.11 50.01 
1 5 Phenol 1 1.7201 1.727(0.010\ 0.41 20.01 
1 7 bis(2-Chloroethyt lether I 1.3181 1.30810.010( 0.81 50.01 
1 8 2-Chlorophenol I 1.213 1 1.221(0.0101 0.71 50.01 
I 9 1,3-Dichlarobenzene I 1.3181 1.34210.0101 1 -81 50.01 
1 1 1  1,4-Dichlorobenzene 1 1.3nl 1.37210.0101 0.1 ( 20.01 
1 12 Benzyl alcohol I 0.8551 0.855lO.OlOl 0.01 50.01 
1 13 1,2-Oich~orobenzene 1 1.2893 1.35010.0t01 4.71 50.01 
1 14 2-Methylphenol I 1.2081 1.225(0.010~ 1.41 50.01 
I 15 bis(2-Chloroisopropyllether I 2.0lOl 1.683l0.0101 16.31 50.01 
) 16 4-Methylphenot 1 1.337) 1.31710.010j 1-41 50.01 
1 17 H - M i  troso-di-n-propylamine ( 1.103( 1.051 l0.050l 4.71 50.01 
I 18 Hexach loroerhane I 0.6571 0.665]0.010l 1.1 1 50.01 
IS 20 N i  trabenzene-d5 1 0.3831 0.372[0.0101 2.81 50.01 . 
I 21 Nitrobenzene 1 0.L111 0.378\0.010) 8.0) 50.01 
1 22 lsophorone I 0.763 1 0.728~0.010~ 4.61 50.01 
] 23 2-Nitrophenol I 0.1941 0.2l0l0.010~ 8.1 ( 20.01 

, ] 24 2,4-bimthyiphenol I 0.3481 0.342)0.010~ t -71 50.0) 
1 25 bis(2-Chloroethoxy)methane I 0.466 ( 0.451I0.010( 3.1 ( 50.01 
1 28 Benzoic Acid 1 0.4301 0.49lj0.0101 1L.31 50.01 
1 27 l,2,C-Trich~orobenzene 1 0.3071 0.312j0.0101 1.61 50.01 

1 30 Naphthalene : I 0.9791 0.945(0.010( 3.51 50.0) 
1 31 4-Chloroaniline I 0.440 1 0.44210.0101 0.31 50.01 
1 32 Hcxachlorobutediene t 0.1771 0.1gl0.010( 3.71 20.01 

1 33 4-Chloro-3-~thytphend I 0.349 1 0.345l0.010l 1.41 20.01 
1 34 2-Methylnaphthatene I 0.8801 0.8~3l0.0l0l 0.81 50.01 

1 37 Hexachlorocyclopentadime I 0.2691 0.32210.OS0~ 19.91 50.01 
1 38 2,4,6-Trichtorophwt 1 0.315) 0.S22lO.OlOl 2.31 20.01 
1 39 2,4,5-Trichlorophenol I 0.341 1 0.3&l0.010{ 6-61 50.01 
IS LO 2-fluorobiphenyl I 1,OOOl 0.99610.0101 0.41 50.01 
1 26 2,4-Oichtorophcnol I 0.274 1 0.27al0.010] 1.Sl 20.01 
1 41 2-Chloro~phthalene 1 0.971 ( 0.946(0.010( . 2.61 50.01 
1 42 2-Nitroaniline I 0.3841 . 0.35310.010t 7.91 50.01 
1 43 Dimthylphthatate I l.ln1 ' 1.13910.0t01 3.21 50.01 
I 44 Acenaphthyl ene I 1.611( I .533\0.0lOl 6.9) 50.01 
1 45 2,6-Dinitrotoiuene I 0.2571 0.29410.010( 14.41 50.01 

52 2,4-Dini trotoluene I 0.3891 0.413(0.0tO~ 6.21 50.01 

1 47 3-Nitroaniline 1 0.350 1 0.360)0.010j 2.7) 50.01 
1 48 Acenaphthene 1 1.0nl l.022(0.010( 4-61 20.01 
1 49 .?,4-0ini trophenot 1 0.170( 0.184(0.050l MIA,/ 50.0( 
( 51 4-Uitrophenol I 0.1781 0.17610.0501 0.91 50.01 



Data F i l e :  /ch~m/f.i/f990311a.b/E1913~cl 
Report Date: 12-Mar-1999 10:24 

CONTINUING CALIBFLATION COMPOUNDS 

Instrument ID : , f . i Injection Date: 1 1 - V ? . - 1 9 9 9  12: 06 
Lab F i l e  ID: f1913.d Init. Calibration Date(s): 03/09/99 0 3 / 0 9 / 9 9  
Analysis Type : WATER Init. Calibration Times: 10:31 14:22 
Lab Sample ID: SSTDOBO Method F i l e :  /chem/E.i/E990311a.b/~H~0270~.m 
Quant Type: ISTD 

I 
I COMPOUND 
I========Z================~~=====E==E= 
1 50 oibenzofuran 
1 55 Diethylphthetate 
1 54 Fluorene 
! 56 4-Chlorophenyl-phenylether 
] 576-MitroaniIine 
1 59 N-Nitrosodiphenylamine 
1 58 4,6-Dini tro-2-methytphenol 
IS 61 2.6.6-Tribromophenol 
1 62 4-Bromophenylpheny lether 
1 63 Hexachtorobenrene 
1 64 Pentach lorophenol 
f 66 Phenanthrene 
I 67 Anthracene 
f 68 Carbazoie 
1 70 Di-n-butytphthalate 
1 71 Fluoranthene 
I 73 Pyrene 
I S  74 Terphenyl-dl4 
1 75 Butyibenzytphthalate 
1 76 Benzo(a)anthracene 
1 77 3,31-Dichlarobentidine 
1 79 Chrysene 
1 80 bis(2-Ethy1hexyi)phthalate 

81 Di-n-octyiphthalate 
1 82 Benzo(b)f luoranthene 
) 83 Benzo(k)f lwranthene 
1 84 Benzo(a)pyrene 
1 87 Dibenz(a,h)anthracene 
1 86 Indeno(t,2,3-cd)pyrene 

I 88 Benzo(g, h, i )perylene 
( b Aniline 

35 I-Methylnaphthalene 
1 36 1,2,4,5-Tetrachlorobenxent 
1 53 2,3,4,6-Tetrathlorophenol 
1 60 Azobenzene 

72 Benzidine 
I 110 2,2-oxybis(1-Chloropropam 
IS 114 2-Chlorophenot-d4 
IS 112 1.2-Dichlorobenzene-d4 

1 -  I I M I N  I I t u x  I 
[ RRF [ RF80 [ R R F I  XI 1 X D  ( 

I--------_--- ----- =f111==1=21=== --rr-_-rr---l---,^~--___- ____- ------ 1 -----I 
I 1.523 ( 1.43310.0101 5.91 50.01 
I I .ZSI 1.362(0,01~\ !+/A( 1 50.01 
I 1.2231 1.15910.0101 5.21 50.01 
I 0.6001 0.58610.0101 2.31 50.01 
1 0 .GOO 1 0.393t0.0101 1 .El 50.01 
1 0.4684 0.4L510.0101 4.91 20.01 
1 0.1371 0.1~8l0.010l N/A/~ 50.01 
I 0.2161 0.232lO.OlOl 7-51 50.01 
1 0.191 1 0.206l0.010l 8.11 50.01 
1 0.2431 0.2~610.0101 2.1 1 50.01 
I 0.1481 0.166(0.0101 12.31 20.01 
1 0.9821 0.90810.0101 7.51 50.01 
1 0.9661 0.883l0.010l 6.71 50.01 
1 0.9~1 0.8~7~0.01ol 10.81 50.01 
I i -259 1 ~.rrs~o.oro~ 11-41 50.01 
I 1.083 1 0.978(0.010l 9.71 20.01 
1 1.1691 1.16610.0101 0.41 50.01 
I O.BIO\ o.ss~~o.o~c~ 5-71 50.01 
1 0.6271 0.61610.0101 1-61 50.01 
I 1.070 1 1.059lO.OlOl 1-01 50.01 
I 0.6171 0.61410.0101 0.71 50.01 
1 1.1051 t.OlOlO.Ol0l 8.61 50.01 
1 0.821 1 0.801 (0.010( 2.41 50.01 
I 1.333 1 1.39910.0101 4.91 20.01 
1 1.3071 1.3~lo.orol 5.91 s0.01 
1 1.295 1 f .249)0.010) 3.51 50.0) 
1 1.0681 1.03810.0101 2-91 20.01 
1 1.0~31 0.9~1 lo.orol 7-91 50.01 
I 0.988l 0.92S~O.010~ 6-11 50.01 
1 1.1061 0.95410.010l 13.71 50.01 
I 1.8031 1.683(0.0101 4-71 50.01 
1 0.5641 0.55310.0101 1.91 50.01 
I 0.3221 0.~2310.0101 0.1 1 50.01 
I 0.3031 . 0.359)O.OlO) 6.71 50.01 
I 0.920l .. 0.76710.0101 16.71 50.01 
I 0.1781 o.izalo.oio( N/A/ 1 50.01 
I 2.OtOl 1.683lO.OlOl 16.31 50.01 
I 1.1851 1.178lO.OlOl 0.51 50.01 
I 0.835 ( 0.816~0.010( 2 - 5 1  50.0l 



% DRIFT REPORT .-A- 
- bL 

Data File : f1913.d 
Lab ID : SSTDO80 
Samp Info : SSTD080 
Method : /chem/f.i/E99031la.b/BNAB270C.m 
Operator : Annie 
Analyzed : 11-MAR-99 12:06 
Sublist : 8270599 
instrument : f 
ICAL Analyzed : 09-MAR-99 10:31 to 09-MAR-99 14:22 

Compound Amount 
* - - - - - - - - - - - - * - - - - - - * - - - - - - - - * - - - - - - * - - -  

Pyridine 83.26 
N-~itrosodimethylamine 71.88 
2 - Fluorophenol 79.11 
Phenol -d5 79.08 
Phenol 80.31 
bis (2 -Chloroethyl) ether 79.40 
2-Chlorophenol 80.53 
1,3-Dichlorobenzene 81.44 
L,4-Dichlorobenzene 79.92 
Benzyl alcohol 80.02 
1,2-Dichlorobenzene 83.77 
2-Methylphenol 81.14 
bis (2 -Chloroisopropyl) ether 66.98 
4 -Methylphenol 78.84 
N-Nitroso-di-n-propyfamine 76.27 
Hexachloroethane 80.89 
Nitrobenzene-d5 77.75 
Nit robenzene 73.58 
Isophorone 76-33 
2-Nitrophenol 86.48 
2,4-Dimethylphenol 78.62 
bis(2-Chloroethoxyjmethane 77.51 
Benzoic Acid 91.40 
1,2,4-Trichlorobenzene 81.31 
Naphthalene 77.19 
4-Chloroaniline 80.25 
Hexachlorobutadiene 82.97 
4-Chloro-3-methylphenol .. 78.88 
2-MeLhylnaphthalene 79.33 
Hexachlorocyclopentadiene 95.89 
2,4,6-Trichlorophenol 81.85 
2,4,5-Trichlorophenol 85.24 
2-Fluorcbiphenyl 79.67 
2,4-Dichlorophenol 81.17 
2-Chloronaphthalene 77.94 
2 - Nitroaniline 73.69 
Dimethylphthalate 77.45 
Acenaphthylene 76.11 
2,6-Dlnitrotoluene- 91.5.l 
2,4-Dinitrotoluene 84.93 
3-Nitroaniline 82.12 
Acenaphthene 76.31 
2,4-Dinitrophenol 95.69 
4-Nitrophenol 79.24 
Dibenzofuran 75.29 
Diethylphthalate 78.09 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - .  
* = % Drift of CCC > 20 1 or SPCC RRF < 

Nominal % Drift 
- - - - - - - - - - - - * - - - - - - *  

80.00 4.1 
80.00 -10.2 
80.00 -1.1. 
80.00 -1.2 
80.00 0.4 
80.00 -0.7 
90.00 0.7 
80.00 1.8 
80.00 -0.1 
80.00 0.0 
80.00 4.7 
80.00 1.4 
80.00 -16.3 
80 -00 -1.4 
80.00 -4.7 
80.00 1.1 
80.00 -2.8 
80.00 -8.0 
80.00 - 4 . 6  
00.00 8.1 
80.09 -1.7 
80.00 -3.1 
80.00 14.3 
80 .OO 1.6 
80.00 -3.5 
80.00 0.3 
80.00 3.7 
80.00 -1.4 
80.00 -0.8 
80.00 19.9 
80.00 2.3 
80.00 6.5 
80.00 -0.4 
80.00 1.5 
80.00 -2.5 
80.00 -7.9 
80.00 -3.2 
80.00 -4 -9 
80.00 14.4 
80.00 6.2 
80.00 2.7 
80.00 -4.6 
80.00:' 19.6 
80.00 -1.0 
80.00 -5.9 
80.00% -2.4 

- - * - * - - - * - - - - * - - - - - -  

minimum RRF 

Flag RRF 
- - - - -  
1.273 
0.559 
1.013 
1.574 
1.727 
1.308 
1.221 
1.342 
1.372 
0.855 
1.350 
1.225 
1.683 
1.317 
1.051 
0.665 
0.372 
0 . 3 7 8  
0.728 
0.210 
0.342 
0.451 
0.491 
0.312 
0.945 
0.442 
0.183 
0.345 
0.873 
0.322 
0.322 
0.364 
0.996 
0.278 
0.946 
0.353 
1.139 
1.533 
0.294 
0.413 
0.360 
1.022 
0.184 
0.176 
1.433 
1.362 * - - - - . . - - - - - - -  

Page 1 of 2 



% DRIFT REPORT 

Data File 
Lab ID 
Samp Info 
Method 
Operator 
Analyzed 
Sublist 
Instrument 
ICAL Analyzed : 

f1913 .d 
SSTDO80 
SSTDO80 
/chern/f.i/f990311a.b/BNA8270~.rn 
Annie 
11-MAR-99 12: 06 
8270599 
f 
09-MAR-99 10:31 to 09-MKR-99 14:22 

Compound  mount 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Pluorene 75.82 
4-Chlorophenyl-phenylether 78.13 
4-Nitroaniline 78.57 
N-Nitrosodiphenylamine 76.06 
4,6-Dinitro-2-methyIphen01 95.06 
2,4,6-Tribromophenol 86.21 
4-Bromophenylphenylether 86.50 
Xexachlorobenzene 81.70- 
Pentachlorophenol 89.87 
Phenanthrene 73.99 
Anthracene 74.61 
Carbazole 71.35 
Di-n-butylphthalate 70.84 
Fluoranthene 72.26 
Pvrene 79.70 
~irphenyl  - dl4 
Butylbenzylphthalate 
~enzo (a) anthracene 
3,3'-Dichlorobenzidine 
Ch,ysene 
bis (2-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo (k) f luoranthene 
Benzo (a) pyrene 
Dibenz (a, hf anthracene 
Indeno(l ,2 ,3-cdlpyrene , 

Benzo (g, h, i) perylene 
Ani 1 i n e  
1-Methylnaphthalene 
1,2,4,5-Tetrachlorobenzene 
2,3,4,6-Tetrachlorophenol 
Azobenzene 
~enzidine 
2,2-oxybis(1-Chloropropane 
2-ChlorophenoL-d4 
1,2-Dichlorobenzene-d4 

Nominal % Drift Flag RRF 
, - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

80.00 -5.2 1.159 
80.00 -2.3 0.586 
80.00 -1.8 0.393 
80.00 -4.9 0.445 
80.00 % 18.8 0.148 
80.00 7.8 0.232 
80.00 8.1 0.206 
80.00 2.1 0.248 
80.00 12.3 0.166 
80.00 -7.5 0,908 
80.00 -6.7 0.883 
80.00 -10.0 0.867 
80.00 -11.4 1.115 
80.00 -9.7 0.978 
80 .OO -0.4 1.164 
80.00 5.7 0.856 
80.00 -1.8 0.616 
80.00. -1.0 1.059 
80.00 -0.7 0.4% 
80.00 -8.6 1.0 
80.00 -2.4 0 . 8 ~ ~  
80.00 4.9 1.399 
80.00 5.9 1.384 
80.00 -3.6 1.249 
80.00 -2.9 1.038 
80.00 -7.9 0.951 
80.00 -6.4 0.925 
80.00 -13.7 0.954 
80.00 -6.7 1.683 
00.00 -1.9 0.553 
80.00 0.1 0.323 
$0.00 4.7 0.359 
80.00 - 16.7 0.767 
00.00 -41.6 GP 0.128 
80.00 -16.3 1.683 
80.00 -0.5 1.178 
80.00 -2.5 0.814 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
* = % Drift of CCC > 20 % or SPCC RRF c minimum RRF 

Page 2 of 2 



8B 
SEXIVOLATILE INTERNAL STAND-D ARE?! AND RT SUMM,a,PY 

. ',ab Name: SWL-TULSA C o n t r a c t :  ENSAFE 

&ab Code: SWOK Case No.: FDS, RE SAS No.: SDG No.: 37602 

Lab File ID (Standard) : F1913 .D Date Analyzed: 03/11/99 

Instrument ID: F Time Analyzed: 1206 

IS1 (DCB) = 1,4-Dichlorobenzene-d4 UPPER LIMIT = + 100% 
IS2 (NPT) = Naphthalene-d8 of internal standard area. 
IS3 (ANT) = Acenaphthene-dl0 LOWER LIMIT = - 50% 

of internal standard area. 

# Column used to flag values outside QC limits with an asterisk. 
fe 01 of 01 

FORM VIII SV-1 

--_--_------ ------------ 
12 HOUR STD ------------ ------------ 
UPPER LIMIT ------------ ------------ 
LOWER LIi3IT ------------ 
EPA SAMPLE 

No. ------------ ----------- 
SBLKl 
LCSl 
L C S D l  
FDSGW03CO3 
FDSGW03B03 
FDSGW02DOl 
FDSGWOSB03 
FDSGW02A03 
FDSGWOZC03 
FDSGW04A03 
FDSGW04B03 
FDSGW04C03 
FDSGC04CO3 

I S 2  (NPT) 
AREA # 

--I--I---- ---------- 
2106250 ---------- ---------- 
4212500 ---------- ---------- 
1053125 ---------- ---------- 

---------I ---------- 
2287159 
2517325 
2524605 
2278958 
2224174 
2570395 
2360468 
2120521 
2338732 
2154264 
2378410 
2156372 
2155868 

ISl(DCB) 
AREA # 

---_---c*- 

5 4 7 4 5 1  ---------- ---------- 
1094902 ---------- ---------- 
273726 ---------- ---------- 

---------- 
576946 
640157 
617965 
609634 
589385 
662886 
619684 
549-383 
585947 
573131 
619281 
600676 
582648 

RT ------- ------- 
4 . 9 9  ------- ------- 
5 . 4 9  ------- ------- 
4.49 ------- ------- 

------ ------- 
5.00 
4.99 
4.99 
4.99 
5.00 
4.99 
4.99 
4.99 
4.99 
4.98 
4.99 
4.99 
4.99 

1 

RT ------- ------- 
3.37 ------- ------- 
3.87 ------- ------- 
2.87 ------- ------- 

------- ------- 
3.36 
3.36 
3.37 
3-36 
3.36 
3.36 
3.36 
3.35 
3-36 
3.36 
3.36 
3.36 
3.36 

IS3 (ANT) 
AREA # --------- ---------- 

1444797 ---------- ---------- 
2889594 ---------- 

--------e- 

722398 
--------em ---------* 

-------I-- ---------- 
1670608 
1772726 
1730033 
1581999 
1569369 
1771659 
1656526 
1496789 
1580520 
1528846 
1609871 
1446795 
1462298 

RT ------_ ------- 
8.20 ------- ------- 
8.70 ------- 

---me-- 

7.70 ------- ------- 

-I---- ------- 
8.21 
8.20 
8.20 
8.20 
8.21 
8.20 
8.20 
8.20 
8.20 
8.20 
8.20 
8.20 
8.21 



8C 
SEMIVO'IATILE INTERNAL, STANDARD AREA AND RT SUMMARY 

Lab N a m e :  SWL-TULSA Contract: ENSAFE - 
Lab Code: SWOK Case No.: FDS, RE SAS No.: SDG No. : 37602 

Lab File ID (Standard): F1913.D Date Analyzed: 03/11/99 

Instrument ID: F T i m e  Analyzed: 1206 

------------ ------------ 
12 HOUR STD ------------ ------------ 
UPPER LIMIT 

============ 
LOWER LIMIT ------------ -----------+ 

EPA SAMPLE 
No. 

============ 
SBLKl 
LCS 1 
L C S D l  
FDSGW03C03 
F D S G W O ~ B O ~  
FDSGW02DOl 
FDSGWOSB03 
FDSGW02A03 
FDSGW02C03 
FDSGW04AO3 
FDSGW04B03 
FDSGW04C03 
FDSGCO4CO3 

- ISS(CRY 
RT AREA ) #  RT ------- ---+-+- ------- ---------- ------- 
10.56 2323935 14.68 ------- ---------- ----- ------- ---------- ---I-== 
11.06 4647870 15.18 ------- ---------- ------- ------- ---------- ------- 
10.06 1161968 14.18 ------ --+---- -*-------* 

IS4 (PHN) = Phenanthrene-dl0 
IS5 (CRY) = Chrysene-dl2 
IS6 (PRY) = Perylene-dl2 

IS6 (PRY) 
AREA # --------- --------- 
1948602 ---------- ---------- 
3897204 ---------- ---------- 
974301 ---------- ---------- 

UPPER LIMIT = + 100% 
of internal standard area. 
AREA I;OWER LIMIT = - 50% 
of internal standard area, 

# Column used to f laq values outside QC l i m i t s  w i t h  an asterisk. 

FORM VIII SV-2 



HEARTLAND ESI SVOA 15 

BLANK SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

Blank qualification guidelines: 

a )  If a compound is found in the blank but not in the sample, no action is 
taken. 

b) Any compound (other than listed below) detected in the sample, which 
was also detected in the associated blank, must be qualified by eievating 
the limit of detection or adjusting the limit of detection to the sample 
result, when the sample concentration is less than five (5) times the 
blank concentration. For the following four (4) compounds, the results 
are qualified by elevating the limit of detection or adjusting the limit of 
detection to the sample result, when the sample concentration is less 
than ten (1 0) times the blank concentration. 

Common laboratory contaminants: phthalates 

C )  The reviewer should take note that the blank analysis may not involve 
the same weights, volumes or dilution factors as associated samples. 
These factors must be taken into consideration when applying the 5 X  
and 1 OX criteria. 

dl In addition, the reviewer must review the trip blanks, rinseate blanks and 
field blanks (if they were submitted with the data package) and al l  
associated samples. Apply the same data validation guidelines used in 
assessing the method blanks. 

e l  Oualification/Action codes: 

U - The sample result is greater than the CRQL and less than ten 
times (1OX) the blank value. Cross out the "Bn flag and qualify 
the sample result with a "U". 

CRQL - The sample result is less than the CRQL and less than ten 
times (10X) the blank value. Reject the sample result, cross out 
the "6" flag, and report the CRQL. 

greater 
No Action - The sample result is greater than the CRQL and 

than ten times (10X) the blank value. 



4B 
SF?IIIVOL*ATST~E METHOD BJANK S W ? . Y  

EPA SAMPLE NO. 

5 Name: SWL-TULSA Contract: ENSAFE 

Lab Code: SWOK Case No.: FDS, RE SAS No.: SDG No. : 37602 - 
.... 

Lab File ID: F1914.D Lab Sample ID: BL0305WB 

Date Extracted: 03/05/99 Extraction:(SepF/Cont/Sonc) CONT 

Date Analyzed: 03/11/99 Time Analyzed: 1238 

Matrix: (soil/water) WATER Level: (low/med) LOW 

Instrument ID: F 

THIS METHOD 3LA.NK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD 

EPA 
SAMPLE NO. ------------ ------------ 

L C S l  
L C S D l  
FDSGW03C03 
FDSGW03B03 
FDSGW02DOI 
FDSGW05303 
FDSGW02A03 
F D S G W O ~ C O ~  
FDSGW04A03 
FDSGW04303 
FDSGW04C03 
FDSGC04C03 

- 
LAB 

SAMPLE ID 
-------------- 
LC0305WB 
LD0305WB 
37602.02 
37602.03 
37602.04 
37602.05 
37602.06 
37602.07 
37602.08 
37602.09 
37602.10 
37602.11 

- - I 

COMMENTS : 
<-\c: ( ' ~ t ~ \ - c i , (  ~ , l ~ ~ ~ ~ ~  

I LAB I DATE I 
FILE ID ANALYZED -------------- ---------- -------------- ---------- 

F1915 .D 03/11/99 
F1916.D 03/11/99 
F1922 .D 03/11/99 
F1923 .D 03/11/99 
F1924 .D 03/11/99 
F1925.D 03/11/99 
F1926. D 03/11/99 
F1927. D 03/11/99 
F1928 .D 03/11/99 
F1929. D 03/11/99 
F1930.D 03/11/99 
F1931.D 03/11/99 

FORM IV SV 



2C 
WATER SEMIVOLATILE SUP-ROGATZ RECOVERY 

T,ab Name: SWL-TULSA Contract: ENSAFE 

,ab Code: SWOK Case No.: FDS, RE SAS No.: SDG No.: 37602 

Sl (NBZ) 
S2 (FBP) 
S3 (TPH) 
S4 (PHL) 
S 5  (2FP) 
S6 (TBP) 
S7 (2CP) 
S 8  (DCB) 

EPA 
SAMPLE NO. ------------ ------------ I SBLKL 1 LCSl 

LCSDl 
FDSGW03C03 

I FDSGW03B03 
FDSGW02DO1 
FDSGWOSBO3 

I FDSGW02A03 
FDSGW02C03 
FDSGW04A03 
FDSGW04803 
FDSGW04C03 
FDSGCO4C03 

QC LIMITS 
(35-114) 
(43-116) 
(33-141) 
(10- 94) 
(21-100) 
(10-123) 
(33-110) (advisory) 
(16-110) (advisory) 

# Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate diluted o u t  

je 01 of 01 
FORM I1 SV-1 

S1 
(NBZ)# ------ ------ 

66 
68 
64 
66 
66 
66 
66 
66 
64 
66 
65 
62 
6 5  

54 
(PHL)# ------ ------ 

70 
74 
73 
68 
65 
64 
65 
70 
66 
64 
66 
54  
6 4  

S2  
(FBP)# ------ ------ 

66 
74 
76 
77 
76 
74 
76 
75 
74 
71 
7 4  
71. 
7 5  

S6 
(TBP)# ------ ------ 

76 
85 
87 
91 
89 
87 
90 
92 
91 
85 
82 
79 
82  

S5 
(2FP) # ------ ------ 

73 
78 
77 
70 
72 
68 
68 
72 
69 
74 
69 
58 
71 

53 
(TPH)# ------ ------ 

80 
89 
85 
54 
80 
76 
65 
70 
5 5  
57 
60 
4 6  
50 

57 
(2CP)# ----- ------ 

80 
72 
74 
78 
75 
71 
74 
74 
74 
75 
69 
61 
7 1 

S8 
(DCB) # 
---*-- ------ 

60 
61 

63 
64 

62 

57 
57 
58 
62 
63 
60 
54 
61 

TOT 
OUT --- --- 

0 
0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
- 
- 
- 
- 
- 
- 
- 
- 
- 

I 

- -I 
- 
- - 
- 
- 



3C 
WATER SFXIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SWL-TULSA Contract: ENSAFE 

,ab Code: SWOK Case No.: FDB, RE SAS No.: SDG No.: 37602 "9 

Matrix Spike - EPA Sample No.: LCSl 

COMPOUND 
_--___-I---------C------ ........................ 
Phenol 
2-Chlorophenol 
1,4-Dicblorobenzene 
N-~itroso-di-n-prop.(l) 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
2,4-Dinitrotoluene 
4-Nitrophenol 
Pentachlarophenol 
Pyrene 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

COMPOUND 
4-__-_-----d-1---1------ ........................ 
Phenol 
2-thlorophenol 
1,4-Dichlorobenzene 
N-~itroso-di-n-prop.(1) 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
2,4-Dinitrotoluene 
4-Nitrophenol 
Pentachlorophenol 
Pyxene 

RPD: o out  of 11 outside limits 
Spike Recovery: 0 out of 2 2  outside limits 

SPIKE 
ADDED 
(ug/L) --------- --------- 

7 5  
7 5  
50 
50 
5 0  
75 
50 
50 
75 
7 5  
50 

COMMENTS : 

FORM 111 SV-1 

SAMPLE 
CONCENTRATION 

( W / L )  
--------I---- ------------- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

SPIKE 
ADDED 
(ug/L) --------- --------- 

7 5  
7 5 
50 
50 
5 0  
75 
50 
5 0  
7 5  
75 
5 0  

% 
RPD # 
-----I ------ 

' 3 
3 
6 
0 
3 
5 
0 
0 
3 
2 
2 

M S  
CONCENTRATION 

(ug/L) ----------_-_ ------------- 
4 6  
5 5  
32 
32 
35 
58  
37 
35 
55 
6 4  
4 0  

MSD 
CONCENTRATION 

(ug/L) ------------ ------------- 
4 7  
56 
34  
32 
36 
55 
37 
35 
56 
62 
39 

MSD 
% 

REC # ------ ------ 
63 
7 5  
68 
64 
72 
73 
74 
70 
75 
83 
78 

QC LIMITS 

MS 
% 

REC jf 
==--== 

61 
7 3  
64 
64  
7 0  
77 
7 4  
70 
73 
85 
80 

RPD' ------ 
2 4  
23 
37 
35 
31 
22  
2 0  

32 3 0  
65 
23  

QC* 
LIMIT: 
REC. 

====== 
10-102 
27- 94 
30- 81 
28- 95 
32- 86 
3 2 -  92 
41- 93 
39- 94  
10-135 
10-118 
40-112 

REC. ------ ------ 
1 0 - 9  
27- .4 
30- 81 
28- 95 
32- 8 6 ,  
32- 92 
41- 9 3 :  

39- 10-135 9 4 /  
10-118 
40-112 
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FIELD DUPLICATE SAMPLE SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

sample ID: .nOM9. Duplicate Sample ID: 

Matrix: aqueous / non aqueous Units: ug/L ug/Kg 

Water RPDs < 20% RPD 

Soil RPDs < 35% RPD 

Comments: 



SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite A/ Broken Arrow, OK 740 12 

91 8-25 2-2858 

S D G  N A R R A T I V E  
June 22, 1999 

CONTRACT: ENSAFE 

PROJECT: FDS, RELEASE 82 

SDG NO: 37602 

SEMIVOLATILE FRACTION 

Ten water samples were submitted for S:rnivolatile Organic analyses. The sanl;;les were 
analyzed by GC/MS foIlowing method SW846-8270C. 

As of 3/1/99, S W O  went to using a 2uL injection for method SW846-8270C as allowed by 
the method. At this time SWLO also added two extract "advisory surrogates (one acid and 
one baselneutral)" to the surrogate spiking mix. These surrogates are 1 ,a-dichlorobenzene-d4 
and 2-chlorophenot-d4 and have advisory control limits as noted on the FORM 11. The 
surrogates, laboratory control spikes and matrix spikes are spiked at 75 u g L  (waters) and 
2500ugKg (soils) for the acid surrogates and 50 ug/L (waters) and 4700 (actual 1667) ug/Kg 
(soils) for baselneutral surrogates. The instrument calibration range is from 10 ug/L to 80 

P"Wsr, 
ug/L for waters and 330 ug/Kg to 2700 u g K g  for soils, which relates to 20 ng on column 
(low cal. std.) up to I60 ng on column (high cal. std.). 

No major problems occurred during the analyses of these samples. 

Blanks: No Problems. 

Surrogates: No Problems. 

Matrix Spikes: No matrix spikes were analyzed on these samples. There was a matrix 
spike and matrix spike duplicate analyzed with this extraction batch on SW'L,O episode # 
37599. 

Laboratory Control Spikes: No Problems. 

Internal Standards: No Problems. 

h ~ e  
Harry M. Borg 
Organic Program Manager 
Hb 

June 22,1999 



ref cot SOUTHWEST LABORATORY OF OKLAHOMA. INC. 
12-Mar-98 Sern~voiatrle 
MLM Test Code M S ~ O O  

ver Method SWG 8270~ 

5.0 Matrix ~:/ater-~u~~ 

Extract Volume :DW m~ -309 

Inttial Calibration ;n 20 so 80. too ~ . X R S D  :W ccc ~ J ~ W W - - S = ~ O ~  SPCC-RF > o 05 

Continuing Calibrat~on 50 no. XD 120% 1m CCC Ccm~nuws  SPCC = RF 3 0 05 

PAGE 1 OF 2 

WATER MDLS PERFORMED ON INST V ~01109198> 
SOIL MDL'S PERFORMED ON INST P <01/08/98> 
NR = NonRounne Compounds. Anaiyzecl only upon reguest. 



ref c o ~  SOUf HWEST LABORATORY OF OKLAHOMA. INC. 
:2-Mar-98 Semtvolat~le 

MLM TestCode !.t sm 
ver Method S W 6  827W 
5.0 Matrix :\'alu-801t 

Extract Volume ~ m m m ~  - J@ 
In~tial Calibration : O  20.50.80 too nq.XRS0 fcr cCC m r n o o u ~ ~ s = ~ %  SPCCFRF z 905 
Continu~ng Calibration 50 ng. %O E 20% IW ccc Cam-s SPCC = RF ,O 05 

PAGE 2 OF 2 

WATER MOLS PERFORMED ON INST. H <01109198, 
SOIL MDLS PERFORMED ON INST. H <01108/98> 
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SAMPLE RESULT VERIFICATION 
SEMIVOLATILE ORGANIC FRACTION 

1 ,  Were the sample results reported within the calibration range? 

2. Were the percent moistures reported? Yes NO@ 

3. Were the data reported on a dry weight basis? Yes NO@ 

4. Did the GCIMS RIC and TIC exhibit interferences, off scale peaks or elevated 
baseline? Yes No 

5. Did the data contain elevated detection limits that could not be 

6. Were any computational or transcription errors found? 

Specific Comments: 

Reviewer: Date: 



Data Validation Report 

ENSAFE 
Charleston - Zone G 

SDG #: 39843 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QNQC Level: 
Method(s) U t M :  
AnaIytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

39843 
September 30, 1999 
Ensafe 
Charleston - Zone G 
August 5,1999 
10 Aqueous Sarnple(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level III 
S W846 Third Edition 
Volatiles, Semivolatiles and Hydrazine 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are cotrect as reported and rnerely provides an interpretation of the reported quality 
control results. A minimum of 10°! of all laboratory calculations have been verified as part of this 
validation All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for M S M D  samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

/6- 77' 
a d  B @ M ~ U T ~ ,  Pre&nt Date 

41 27 Plaza 94 South St. Charles. MO 63304 
(636) 936-1 332 F ~ x  (636) 936-1 335 



SDG# 39843 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

I OO8GSPl801 I WATER I X 
008TSP 1 80 1 WATER X 

Total BilIable Samples (WaterlSoiI) 1 10 

. 
, 

0 

X 
. 

9 

, 

0 

X 
-, 

9 

. 
-- . 

0 



DATA' A S S E S S M E N T K m m . y  



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relarive to the 
analytical and deliverable requirements specified in the SW846 Method 8260B; the National 
Functional Guidelines for Organic Data Review, and BQO Level 111. All comments made within 
this report should be considered when examining the analytical results. 

SBG # 39843 

A validation was performed on the Volatile Data from SDG 39843. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Field Duplicates 
Compound Identification IQuantitation 

* - AII criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Continuing Calibration 

The continuing calibration, 152555, contained compounds with RRFs less than 0.050. For 
the samples and non-compliant compounds listed below, qualify all positive resulrs as 
estimated (J) and non detects as rejected (UR). 

All Samples acetone (0.048) 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

U.1 = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIF'ICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
-and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

U = The sample result for the blank contaminant js greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

No Action = The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND LD DL, s& 

All Samples acetone + I- J I U R  

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT AND NARRATIVE 

SEMNOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative ro the 
analytical and deliverable requirements specified in the SW846 Method 8270C; the National 
Functional Guidelines for Organic Dab Review, and DQO Level 111. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 39843 

A validation was performed on the Semivolatile Data from SDG 39843. The data was evaluated 
based on the following parameters. 

* Data Completeness 
HoIding Times 

* GClMS Tuning 
* Calibrations 
ak Internal Standard Performance 

Blanks 
Surrogate Recoveries 

* taboratory Control Samples 
* Matrix Spike / Matrix Spike Duplicate 
* Field Duplicates 

Compound Identification 1 Quantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATLLE ANALYSIS 

PAGE - 2 

Holding Times 

Sample 008GSPl701RE exceeded the seven day extraction holding time by 20 days. 
Qualify all positive results as estimated (J) and non detects as rejected (UR). 

Blank 

The end user should note that the action levels indicated for the blank analysis may not involve 
the same weights, volumes, dilution factors, or percent moisture as associated samples. These 
factors must be taken into considerations when applying the 5X and IOX criteria to field samples. 

Method Blank 

Associated blank Cornvound Concentration Action Level 

SBLK2 bis(2-ethylhexy1)phthatate 1 J ug/L 10 ug/L 

Samples Comuound Oual ification 

008GSP1701RE bis(2ethyihexyl)phthalate CRQL 

Surrogates 

Sample 008GSP1001 exhibited low surrogate recoveries for 2-fl uorophenol (20 %) and 2- 
chlorophenold4 (28 X). Qualify all acid fraction compound results as estimated (JIU J). 

Compound Identification / Quantitation 

Do not use sample 008GSP1701, in favor of the re-extraction, due all surrogate recoveries 
below 5 % recovery. 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

Uf = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

No Action = The sample result for the blank contaminanr is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DL a 
008GSP170 1 RE all compounds + /- J/UR 

008GSP1701RE bis(2-ethylhexy1)phthalate + CRQL- 

008GSP1001 all acid fraction compounds + /- JIUJ 

008GSP1701 all results + /- do nor use 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
HYDRAZINE 

The inorganic findings offered in this screening report assumes that a11 analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW846 Methods; the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level I11 requirements. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # 39843 

A validation was performed on the hydrazine Data from SDG 39843. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 

* - All criteria were met for this parameter. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
Data stands as reported without qualification. 
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DATA VALIDATION WORKSHEETS 



HEARTLAND ESI VOA 1 

MULTI-MEDIA VOLATILE ORGANIC FRACTION 

CASE NUM8ER: SDG NUMBER: SY84!3 
LABORATORY: - - -  )OK 

CLIENT: En S ~ t k  PROJECT: h h ~  Z O W ~  
REVIEWER: ML DATE: 9-29-Li9 

QAIQC LEVEL 

NEESA C 
0 NEESA D 

DQ0 LEVEL III 
t7 DQO LEVEL IV 

Statement Of Work (SOW) 

CLP 3/90 
El CLP 2/88 
I7 SW8468240 

Y,k m o d  
SW846 8240 Appendix IX 

ANALYSIS MODIFICATIONS: 



HEARTLAND ESI VOA 2 HES194. t 

VOLATILE HOLDING TIMES 

CtP/SW846 : 14 days from date of sampling (If properly preser!fecf' 
Region I : 10 days from VTSR 
Region Ill : 14 days from date of sampling (If propecly preserved) 
NYSOEC : 10 days from date VTSR (If properly preserved) 

1. Were the holding times met for the all volatile analysis? YES NO Q 
If yes, complete the following form for all samples that exceeded holding times. 

EPA SAMPLE NO. MATRIX VTSR OR DATE DATE OF DA Action 
SAMPLED ANALYSIS 

I 

Action: DA - The number of days that the holding time was exceeded. 

DA I; 5: Qualify all positive results as estimated (J). 
DA > 5 s  15: Qualify all positive results as estimated (J] and all non detecrs 

estimated (UJ). 
DA > 15:  Qualify all positive results estimated (J) and reject all non derects. 



5A 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

RROMOFLUOROBENZENE (BFB ) 

L ~ D  Name: SWL-TULSA Contract: ZONEG R119 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Lab File ID: 152352.D BFB Injection Date: 07/27/93 

Instrument ID: I BFB Injection Time: 2310 

Matrix:(soil/waterj WATER Level:(low/med) LOW Column:(pack/cap) CAP 

ION ABUNDANCE CRITERIA 
................................................. ................................................. 
0 - 4 0 . 0 %  of mass 95 
0 - 60.0% of mass 95 
e peak, 100% relative abundance 
- 9.0% of mass 95 

s than 2.0% of mass 174 
ater t h a n  50.0% of mass 95 
- 9.0% of mass 174 

a t e x  than 95.0%, but less than 101.0% of mass 174 
- 9.0% of mass 176 

75 
95 
96 

173 
174 
175 
176 
177 

I % R E L L A T I T  
ABUNDANCE 

------- - - - -  - -  ------- - -  - -  - - - - 
2 1 . 4  
4 8 . 4  

100.0 
7 .4  
0.0 ( 0.0) 

82 - 4  
6.7 ( 8.2) 

79.5 ( 96.5) 
6.7 ( 8.5) 

3 0 .  
Bas 
5.0 
Les 
Gre 
5 . 0  
Gre 
5.0 

I I I 
1-Value is % mass 174 2-Value is % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS : 

page 01 of 01 
FORM V VOA 

EPA 
SAMPLE NO. ------------ 

VSTD020 
VSTDlOO 
VSTD200 
VSTDO 5 0 
VSTD005 

I I I I 

LAB 
SAMPLE ID -------------- -------------- 

VSTD02 0 
VSTDlOO 
VSTD2 0 0 
VSTD050 
VSTDO 0 5 

LAB 
FILE ID 

-------------- -------------- 
I52355 .D 
I52356 .D 
I52357 , D  
152358 .D 
I52365 .D 

DATE 
ANALYZED ---------- ---------- 
07/28/99 
07/28/99 
07/28/99 
07/28/99 
07/28/99 

- 

TIME 
ANALYZED ---------- ---------- 
0053 
0115 
0137 
0216 
1027 

- 

- 
-- - - - - . - 

- 
- 



g o r t  Date : 28-Jul-1999 18:13 

INITIAL CALIBRATION DATA 

Start Cal Date 
End Cal Date 
Quanc Method 
Cal Curve Type 
Target Version 
Integrator 
Method file 
Cal Date 

28-Jut-1999 00 :S3 
28-JUL-1999 10 : 27  
1 STD 
Averaged 
Targer 3.00 
HP RTE 
/chem/i.i/i990727b.b/5mla2602.m 
28-Jul-I999 14:39 doug 

Calibration File Names: 
Level 1: /chern/i.i/i990727b.b/i52365.d 
Level 2 :  /chem/i4i/i990727b.b/i52355.d 
Level 3: /chem/i.i/i990727b.b/iS2358.d 
Level 4 :  /chem/i.i/i990727b.b/i52356.d 
Level  5: /chem/i.i/i990727b.b/i52357.d 

1 1 5 ] to 1 so [ 100 1 200 I - 1 I 
I Ccmpound f Level 1 ( Level 2 1 Level 3 1 Level 4 I k v t l  S 1 RRF [ *  RSD/RA2 I 
I.-.-............ ------------.--...-.I-.~----.-~--..-----~.---.----~....---.-~-----.. ".l.=-..-..-l---------- I 
I I D I " ~ R O D I ~ - ~ R ~ ~  I o.i4128[ 0.i24611 0.13ae91 0.131711 o.losaal o.iza631 10.7421 

1 2 G L U R O W A N E  [ 0.2952~1 0.364881 0.315521 0.319631 0.353791 0.357821 10.6021 

I 3 VISYL -RIDE I 0.3504n1 0.341971 0.403021 0.382061 0.371781 0.379161 5.2921 

I 4 SROnOnrrrrrXE I 0.331001 0.363961 O.4lllEl 0.37164[ 0.375231 0.3840L1 4.6asl 

5 C X L Q R O ~ A E  I 0.21'951 0.230321 0.220311 0.20960[ 0.??4171 0.213281 6,2951 

, 6 ~ L C - L O R O F L U O R C M E ~  1 0.706asI 0.7361aI 0.804901 0.730941 0.5a964J 0.713541 10.9831 

7 m n i ~ a  I *-.-- I +-.-- I +---- 1 ++--+ [ ----- 1 O.OODOD] +*--a I 
1 a AC~OULN I o.olsrrl o.on6al o.ozo3o( 0.019231 0.01701( O.OIO~~{ 12.9901 

1 3 1 1 - D I C ( L O R O m  1 0.437511 0.37000t 0.371211 0.355481 0.364091 0.379661 8.6741 

I 10 1 . 1 . 2 - T R I & ~ R O T R I F U M R O O ~  1 0.361991 0.60322( 0.61429( 0.57819[ 0.61122( 0.554981 0.999( L 

I 11 A m  1 0.123421 0.079311 0.OS943l 0.043391 0.031361 0.06880) 0.9901 L I 
I 1 2 ~ I O D I D E  1 0.595401 0.967851 0.99903[ 0.930951 0.913221 0.88689[ 0.9991 L 

1 13 W O N  DISLILFIDE 1 0.990151 0.965391 1.077941 0.913761 1.094921 1.01043t 7.2911 

1 14 ACFNNIZRILf I 0.01SlL] O.OSj601 0.06205[ O.05498l 0.0524ll 0-054131. 10.9691 

I 15 ALtn CRCRIDE I 0.22684l 0.25179I 0.151541 0.14197j 0.357011 0.24513( 0.9641 s / 
) 16 -RIDE I 1.2504ll 0.519191 0.164091 0.31125) 0 . 1 1 5 ~ 7 ~  0.~99791 0.9991 L 
( 17 ~ Y C O N l T 3 . f ~  1 0.036701 O.O4b06\ Q . D S l 4 B l  O.D431O\ 0.047531 0.046571/ 12.292) 

In 1s 1.2-~~ebloroethcnc (torall I 0.450331 0.409321 0.414B41 0.397961 0.60092[ o.a146a] s.0691 

19 t r w u - 1  2 - D I C a D R O m  I 0.473tJI 0.37125( 0.415231 0.393121 0.404991 0.41524 I 1.9071 

1 20 Mechyl-cez-3ucyl Ether ] 0.474661 0.573211 0.596211 0.590351 0.543901 0.55368[ I.SP;I 

1 21 Heune 1 0.182521 0.~705~1 o.ai6iz1 0.406241 0.428911 0.38089[ 0.999) L 

1 22 1 l-DIC7U4ROETHME ] 0.62635-I 0.661331 0.694291 0.670851 0.612931 0.667lbl 3.9541 

1 23 VINYL =ATE [ 0.425771 0.424971 0.33505( 0.409641 0.405781 0.412211 3.1811 

[ 24 C~LOROPRES I 0.385911 0.4918al a.ss;;ol 0.495711 0.523561 0.490531 13.0111 

1 25 2 2-DICHtOAOPROPXUE 1 0.551981 0.513021 0.5>341l 0.54157 1 0.~5916l 0.553as[ 3.4361 

26 cis-1 2 - O I e ; a o R O E ~  I O.426761 0.440311 0.404441 0 402141 0.196861 0.414121 4.4931 

272-BUTANONE 1 0.090261 0,080221 0.080671 0.070021 0.061061 0.076491 0.9911 L ' 

I 28 PROPIONS;~IE [ o.alr231 o.orrssl o.ol83ol o.ole26l o.o:7toI 0.0169w 0.9391 L 
I 29 ( +-+-- I +---+ ] - *+*-  I -ae-. 1 *---- I 0 .000~0~ +..+* I 
I t I d I I I I  I 

Indicacts Ezro: R - k RSD or R-2 Failure C - CCC Fallure S - S?CC Faalure L - Linear Q - Quadratic 



.eport Date : 28-Jul-1999 18:13 

INITIAL CALIBRATION DATA 

Start Cal Date 
End Cal Date 
Quant M e t  hod 
C a l  Curve Type 
Target Version 
Integrator 
Method file 
Cal Dace 

: 28-INL-5999 00:53 
: 28-3UL-1999 10:27 
: ISTD 
: Averaged 
: Target 3.00 
: HP RTE 
: /chem/i.i/i990727b.b/5m182602.m 
: 28-3~1-5999 14:39 doug 

Calibration F i l e  Names: 
L e v e l  1: /chern/i.i/i990727b.b/iS2365.d 
Level 2 :  /chern/i.i/i990727b.b/i52355.d 
Level 3 :  /chern/i.i/i990727b.b/i52358.d 
Level 4 :  /chem/i.i/i990727b.b/i52356.d 
Level 5 :  /chern/i.i/i990727b.b/i52357.d 

I 1 5 1 20 1 50 ( 100 1 200 I 
I Compound I Level 1 1 Level 2 I k c ?  3 I Level  4 ( Level 5 1 

30 m C R Y L O N I E t I L E  

31 B R C ~ R D K E T 3 l E  

32 ~ ~ O O F O E f 4  

34 1 1 1-TR:OMROmmta 

36 1 2-DftEnaROPWPL? 

37 W O N  T K R E ~ R I D E  

39 BENZENE 
40 I S O B t r r n  hLeCH0L 

4 1  1 2-DIWRO- 

42 1.4-DIOIVINE 

44 ~ I W R O ~  

45  I 2-DICXWROPROPANE 

46 DIBROMOMETHAHE 

47 KCXYL m Y U T E  

4O B R O W D I ~ R W E Y D N E  

4 9  2-RITROPRDPAETE 

so ~ - C S ~ C ) R O E ? X ~  vImL r m a  . 
ST cis.1.3-Dichlompropece 

12 4 - K X M Y L - I - m ; I V O N E  

5 4  TOLUEHE 

55 CZSM-1.3-Dicnloropropcnc 

56 EZki3. m C R Y U T Z  

57 1 1 2 - T R I ~ R O E T H A N E  

sa T E T ~ A G ~ ~ R O ~  

59 1 3-DICmX,ROPROPANE 

60 2 - ~ O N E  

61 D f B B O I O C K U ) R O m  

62 1 2-DfBRWETHiVsE 
6 3  0 - L W N W E  

0.301011 

o.26arrl 

0.72649[ 

0.502121 

0.15135t 

0.61067 1 
0.400911 

a. ooooo 1 

- IndLcacca Error R - \. RSJ 0r.R-2 Farlure C - CCC Failure S - S?CC Failure L - Linear 0 - Guadracic 



deport Date : 28-Jul-1999 18:13 

INITIAJL CALIBRATION DATA 

Start Cal Date : 28-JVL-1999 00:53 
End Cal Date : 28-JUL-1999 10:27 
Quant Method : ISTD 
Cal Curve Type : Averaged 
Tarset Version : Taraet 3.00 
~ntegrator : HP RTE: 
Method file : /chern/i . i / i990727b.b/5m182602.m 
Cal Date : 28-mi-1999 14:39 doug 

Calibration File Names: 
Level I: /chem/i.i/i990727b.b/i52365.d 
Level 2: /chem/i.i/i990727b.b/i52355.d 
Level 3: /chern/i.i/i990727b.b/i523!58.d 
Level 4': /chern/i.i/i990727b,b/i52356.d 
Level 5 :  /chern/i.i/i990727b.b/i52357.d 

I f s J 2 0  I so 1 loo 1 200 1 - I I 
I Compound 1 Level 1 I Level 2 1 Level 3 1 Level 4 [ Level 5 1 ]Z RSD/RaI ( 

< -  Indicates Error R - k RSD or R-1 Failure C - CCC Failure 5 - SirCC Failure L - Linear Q - Quadratic 



xeport Date : 28-Jul-1999 18:13 

I N I T I A L  CALIBRATION DATA 

StarC Cal Date : 28-JUL-1999 00:53 
End Cal Date : 28-JWL-1999 10:27 
Quant Met hod : ISTD 
Cal Curve T y p e  : Averaged 
Target Version : Target 3.00 
Intearator : HP RTE 
Method file : /chem/i.i/i990727b.b/Sm182502.m 
Cal Date : 28-Jul-1999 14:39 doug 

Calibration File Names : 
Level 1: /chem/i.i/i990727b.b/i52365.d 
Level 2: /chem/i.i/i990727b.b/i52355.d 
L e v e l  3 :  /chem/i.i/i990727b.b/i52358.d 
Level 4 :  /chem/i.i/i990727b.b/i5235B.d 
Level 5: /chem/i.i/i990727b.b/i52357.d 

<-  Indicates Error R - t RSU or RA2 Failure C - CK FalLurc 5 - SPCC Failure L - Linear Q . Ccad~aC:c 
. . 



5A 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE ( B F B )  

J Name: SWL-TULSA Contract : ZONEG R119 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 3 9 8 4 3  

Lab File I D :  152554.D BFB Injection Date: 0 8 / 0 9 / 9 9  

Instrument ID: I BFB Injection T i m e :  1 0 1 5  

Matrix : (soil/water) WATER Level : (low/med) LOW Column: (pack/cap) CAP 

----- ----- 

AND STANDARDS : 

5 0  
75 
95 
96 

173 
1 7 4  
175  
1 7 6  
177 

ION ABUNDANCE C R I T E R I A  
..................................................... ------------------------------------------------------ 

1 5 . 0  - 4 0 . 0 %  of m a s s  95 
3 0 . 0  - 6 0 . 0 %  of m a s s  9 5  
B a s e  p e a k ,  1 0 0 %  relative abundance 
5 . 0  - 9 . 0 %  of mass 95 
L e s s  than 2 . 0 %  of mass 174  
Greater than 5 0 . 0 %  of mass 95 
5 . 0  - 9 . 0 %  of mass  1 7 4  
G r e a t e r  than 9 5 . 0 % ,  but less than 1 0 1 . 0 %  of mass 174 
5.0 - 9 . 0 %  of mass 1 7 6  

FORM V VOA 

% RELATIVE 
ABUNDANCE -------------- -------------- 

1-Value is % mass 1 7 4  2-Value i s  % ma 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, 

EPA 
SAMPLE NO. ------------ ------------ 

VSTD050 
VBLKl 
LCS 1 
LCSDl 
OOBGSPlOOl 
008GSP1101 
008GSP1201 
008GSP1301 
008GSP1401 
008GSP1501 
008GSP1601 
008GSP1701 
008GSP1801 
008TSP1801  

- 

I I I I 

LAB 
SAMPLE ID -------------- -------------- 

VSTDOSO 
U990809A 
LCS 1 
LCSDl 
3 9 8 4 3 . 0 1  
3 9 8 4 3 . 0 2  
3 9 8 4 3 . 0 3  
3 9 8 4 3 . 0 4  
3 9 8 4 3 . 0 5  
3 9 8 4 3 . 0 6  
3 9 8 4 3  - 0 7  
3 9 8 4 3 . 0 8  
3 9 8 4 3 . 0 9  
39843. LO 

LAB 
FILE ID -------------- -------------- 

I52555 .D 
I52557 .D 
1 5 2 5 5 8 .  D 
152559. D 
152567. D 
1 5 2 5 6 8 .  D 
152569.D 
IS2570.D 
152571. D 
I52572 .D 
152573. D 
152574. D 
152575. D 
I52576 .D 

DATE 
ANALYZED 

---------- ---------- 
0 8 / 0 9 / 9 9  
0 8 / 0 9 / 9 9  

. 0 8 / 0 9 / 9 9  
0 8 / 0 9 / 9 9  
0 8 / 0 9 / 9 9  
0 8 / 0 9 / 9 9  
0 8 / 0 9 / 9 9  
0 8 / 0 9 / 9 9  
0 8 / 0 9 / 9 9  
0 8 / 0 9 / 9 9  
0 8 / 0 9 / 9 9  
0 8 / 0 9 / 9 9  
0 8 / 0 9 / 9 9  
0 8 / 0 9 / 9 9  

TIME 
ANALYZED ---------- ---------- 

1 1 4 1  
1 3 0 1  
1 3 3 3  
1 3 5 6  
1 7 4 0  
1 8 0 3  
1 8 2 6  
1 8 4 9  
1 9 1 3  
1 9 3 6  
1959 
2 0 2 2  
2 0 4 5  
2 1 0 8  



qata F i l e :  /chem/i.i/i990809a.b/i52555.d 
zpor t  Date: 09-Aug-1999 12:lO 

Page -1 

SWOK / AATS 

CONTINUING CALIBRATION COMPOUNDS 

Instrument ID: i.i Injection Date: 09-AUG-1999 11:41 
Lab File ID: i 5 2 5 5 5 . d  I n i t .  Calibration Date(s1: 07/28/99 0 7 / 2 8 j 9 9  
Analysis Type: WATER Init. Calibration Times: 00:53 10: 27 
Lab Sample ID: VSTDOSO Method File: /chem/i.i/i990809a.b/5m182602.m 
Quant Type: ISTD 

I 1 -  I ( M I N I  I M A X I  
( COMPOUND I RRF I AFSO ( RRF I m ( u, ( 
(==.I=====1===============I======I1tt]r~==.=.==:.I=2====~==.==I~.~=;I=.=.==l=l.f.( 

1 1 DtCHtORWlFLUORDHETHANE I 0.1291 0.152(0.000( 17.91100.01 
] 2 CHLOROHETHANE I 0 .3~8 l  o.33slo.lOOl 6.5(100.0( 

1 3 VINYL CHLORIDE 1 0.3801 0.32&lO.OlOl 14 7 20.01 

1 4 BROmXlETHANE I 0.3841 0.29410.0101 d 0 0 . C t I  @ 
) 5 CHLOROETHAHE I 0.2131 0.17410.0101 18.2/100.0~ 

I d T R I  CHLOROFLUOROMETHAHE { - 0.714( 0.569{0.010( ZO.y'tOO.O( 
1 7 ETHYL ETHER 1 -+ 1 *++ 10.0101 +cc+1100.01<- 
I 8 ACROLEIN I 0.0191 0.0l?f0.001( 10.7llOO.O( 
I 9 I 1-DICHLOROETUEHE 1 0 -380 1 0.329[0.0101 13-11 20.01 

1 10 1,1,2-TRICHLOROTRI FLUOROETHA I 0.6121 0.54L[0.0101 H/A lf00.01 ' 
I 11 ACETONE I 0-0351 e . 0 1 0 l  M,A J I O O - O ~  ~ f ? .  
1 12 LETHYL IOOIDE I 0.9341 0.81910.0101 Y/A 1100.01 

( 13 CARBON OISULftOE I 1 .a101 0.917[0.010( 9.21100.01 
1 14 ACETONITRILE I 0.056 1 0.04y0.0ool 23.8.(100.01 
1 15 ACLYL CHLORIDE I 0.3761 0.117~0.010~ #/A 1100.0] 
1 16 METHYLEN€ CHLORIDE I 0.355 1 0.355lO.OlOi N/A I lo0.0l 
1 17 ACRYLONITRILE 1 O.OL7f 0.0LOfO.OlOl 13.61100.01 
IH 18 1.2-Dichlorocthenc (rotall . I 0.4151 0.36010.010l 13.1 1100.01 
1 19 trans-1 2-OICHLOROETWENE 1 0.L151 0.371 (0.0lOl 10.6llO0.0l 
( 20 Methyl-rert-lutyl Ether 1 0.5541 0.487\0.0101 12.1)100.01 
I 21 Nexane I 0.632 1 0.38710.0101 M I A  1100.01 
1 22 1 1-DlCHLDROETHAHE 1 0.6671 ' 0.621(0.100l 6.91100.01 
1 23 VINYL A ~ T A T E  ' 1  0.4121 0.38710.0101 6.21100.01 
1 24 CHLOROPREWE I 0.491 ( 0.365[0.0101 ZS.*OO.O~ 
1 25 2 2-DICHLOROPROPANE I 0.5541 0.498(0.010l 10.1~100.0~ 
1 26 c i s -1  2-DlCHLOROETHENE 1 '  0.414I o.349l0.010[ 15.71100.0[ 
1 27 ~ - B ~ T A N C U E  I 0.0601 0.062l0.0101 M/A j100.01 
1 28 PROPIOHIT~ILE I 0.0171 0.016$0.001 1 N/A 1100.0l 
j 29 ETHYL ACETATE I - I ** [0.010[ -]100.01<- 
1 30 METHACRYLDNITIILE I o.osal 0.051 lo.0101 13.1 l ioo.ol  
1 31 BRCMOCHLOROMETUNE 1 0.236 1 0.2Oi3~0.010~ 11.2llOO.Oi 
1 32 CHLOROFORM I 0.761 1 0.688lO.OlOl 9.61 20.0l . 
IS 33 DIBRaMOFLVonMTHANE I . 0.524I 0.47810.0101 1.81100.01 
1 3~ 1 r I - T R I C Y L ~ ~ E T H M E  I 0.6711 o .sn~u.010~ 13.911oo.ot 

36 1 I-DICILOROPROPENE I o.sbo( o.coslo.oiol i r  .9l1ocr.ot 
1 37 CARBON TETRACHLORIDE . 0.6271 0.569(0.0101 9.2f100.01 
15 38 1.2-DICHLOROETHANE-d4 I 0.321 1 0.25910.0lOl 19.3f100.01 
1 39 BENZENE I 0.9741 0.876l0.010j lO.O~l00.0~ 
I 40 ISOBUTYL ALCOHOL I 0;OOS 1 o.o~!~~o.ooo~ MIA IlO0.0l . 
1 41 1 2-OICNLOROETHANE 1 0.3861 0.35310.0101 8.61100.01 

. 1 42\,&-DIOXANE 1 0.0031 o.oo3fo.OOOl tI/A IlOO.01 
I LL TRlCHLOROETHENE I 0.4251 0.38310.0101 9.81100.01 
1 45 1 2-OfCWLDROPRWAIE I 0.3661 0.33510.0101 8.Lf 20.01 
1 46 DIBRWWETHANE I 0.3211 . o.286l0.0101 ll.Oll00.0l 
I I I I I t 1  



ta F i l e :  /chen/i.i/i990809a.b/i5255~.d 
-port Date: 09-Aug-1999 12:lO 

CONTINUING CALIBRATION COMPOUNDS 

Instrument ID: i.i Injection Date: 09-AUG-1999 11:41 
Lab File ID: i52555.d Xnit .  Calibration Dace(s1: 0 7 / 2 8 / 9 9  0 7 / 2 E j 9 9  
Analysis Type: WATER I n i t .  Calibration Times: 00 :53  10:27 
Lab Sample ID: VSTDOSO Method F i l e :  /chem/i.i/i990909a.b/5m182602.m 
Quant Type: ISTD 

I 1 -  I ~ H I N I  I M A X [  
I COnPUJNO 1 RRF I RFSO I RRF ] XO 1 ZD 1 
(re.rrz=l=tt==.==i=5I.===eee=-------(r..t.rt*ir..[=r.==.t+trrl(it=t=[*z.===(=r==i( 

1 47 METHYL METHACRYLATE I 0.1551 0.133j0.010( 14.11100.01 
I t a  BRW~ICHLOROMETHANE I 0 . ~ 1  o.salo.oiol it.21100.01 
1 69 2-NlrROPROPAIE I +trc I , ++++ 111.010( ++*+/lOO.Oj<- 
1 50 2-CHLOROETHYL VlNYt ETHER I O.LS4j 0.374)0.0101 M/h )lOO.Ol 
1 51 cis-1.3-Dichloropropmt I 0.5301 0.496lO.OlOl 6.41lOO.Ol 
[ 52 4-METHYL-2-PEWTANONE 1 0.161( 0.15210.0101 N/A 1100.0[ 
IS 53 TOLUENE-& I 0.8871 0.?80(0.010( 12.1 l l00.0l  
[ 54 TOLUENE I 0.6391 0.58ll0.010l 9 .  1 1 20.01 
1 55 trans- 1,3-Dichloropropene 1 0.6351 0.377[0.010[ 13.5(f00.01 

1 56 ETHYL RETHACRTUTE I 0.301 1 0.266l0.010( 11.6[100.0/ 
1 57 1 1 2-TRICHLOROETMANE 1 O . Z M f  0.24710.010l 8.11 100.01 
1 58 TETRACHLOROETHENE I o.nq o.ssslo.olol s.;rlloo.oj 
1 59 1 3-OtCHLOROPROPAHE I O.so2l 0.4~3)0.0101 9.a1100.01 

60 2-HEXANONE ! 0.1261 0.112~~.01a~ H/I 1100.0f 
j 61 0 IBRDnOCHlORWETHANE I 0.61 11 0.53610.0101 12.21100.0[ 

1 62 1 2-OIBROnOfTHAHE I 0.601 ( 0.3Sl(0.010] 12.61100.0( 
.I 63 D-L~MOHEWE I - I *+ 10.0101 -*IlOO.OI<- 

1 65 CHLOROBENZEHE I 0.9591 0.870l0.300j 9.31100.Dl 

1 66 CYCLOHEXANONE I - I - 10.0101 ++++1100.01~- 
1 67 1 -CHLOROHEXANE I 0.4061 0.36210.0101 10,91100.0{ 
( 6-8 1 I 1 ~-TETR~CHLOROE~~IAUE 1 0.4681 ' a.&ta(o.oia( tz.3{100.01 
1 69 ETHYL BENZENE I 1.9151 1 . ~ 5 7 ~ 0 . 0 ~ 0 [  8.21 20.01 
] 70 m,p-XYLENES I 0.795) 0.73510.010) 7.61 100.01 
1 71 0-XYLEWE I 0.5991 0.52910.0101 11.61100.0[ 
In n xyiene ( ~ o i a t )  I 0.5991 o.sz9io.oio~ 11.6]100.0~ 
1 73 STYRENE 1 0.9041 0.80910.0101 10.51100.0[ 
1 74 BPOMOFORM I 0.3801 0.33410.too1 12.1 1700.01 
( 75 ISOPROPYCBENZEUE I 2.7L31 2.36410.0101 13.81 tOO,.O\ 
IS 76 4-BROnOFLUOROBENZEME I 0.5171 0.433(0.010( 16.21100.01 
I n BRWOBEMZENE I o.9ial 0.79~10.0101 13.61100.01 
I 78 1 1 2 2-TETRACHLORMTHANE ) 0.8221 Q.74410.3001 9.51100.0( 
1 79 1 2 3-TRICHLOROPUOPAIE I 0.7971 0.m6[0.010[ 11.~l100.0l 
1 10 trans-I,&-DICHLORO-2-BUTEH 1 0. toof 0.083l0.010~ 17.7llOO.O( 
1 81 n-PROPYLBENZEME I 0.6921 0.629]0.0101 9.01100.0l 
( 82 2-C~LOROTOLUEUE . I 0.6791 0.59110.0101 13.01100.01 
1 83 4-CHLOROTOLUEHE I 2.661 1 2.33510.0101 12.21100.01 

1 84 1 3 5-TRJRETHYLBENZENE I 2.2131 1.93310.010( 12.61100.0( 
I 85 PENTACHLOROETHANE I o.asl 0.~2zlo.orol N / A  ~too .o l  
( 86 tert-BUtYCBEHZENE I 2.6271 2.346)O.OlDl 10.7)lOO.O) 
1 87 1 2 4-TRIRETHILBEWZENE I 2.1941 1.911 jo.0101 12-91 too.01 
1 88 scc-BUTYLBENZENE 1 3.2311 2.839lO.OlOl 12.1]100.0l 
1 89 1 ~'J-O~CHLOROBENZEUE 1 1.~531 r . l ss lo .o~o l  zo.floo.ol 
I 90 p- ISOPROPILTOLUEXE . I 2.5701 2-162lO.OlOl 13.3j100.01 
1 92 1 4-DICHLOROBENZEHE I 1.8511 1 -811 l0.0lal 2.2ll00.0l 

I I 1 1 I I . l  
5 



~ c a  File: /chem/i.i/i990809a.b/i5255S.d 
,.@port Date : 09 -Aug- 1999 12 : 10 

CONTINUING CALIBRATION COMPOUNDS 

Instrument ID: i.i In jec t ion  D a t e :  09-AUG-1999 11:41 
Lab File ID: i52555 .d  Init. Calibration DateIs): 0 7 / , 2 8 / 9 9  07/28/99 
Analysis Type: WATER Init. Calibration Times: 00:53 10:27 
Lab Sample ID: VSTDOSO Method File: /chem/i.i/i990809a.b/5m182602.m 
Quant Type : ISTD 

I 
I COMPOUND 

I 
I 

1========211111115:5===15==f1=1L===1~5 E 

1 93 1 2-DICHCOROEEHZENE 
I 9C n-BUTYLBENZEHE 

I = 
I 

I 95 1 2-OlBRWO-3-CNLORQPROPANE 1 
[ 96 1 2 4-TRICHLOROBENZENE 
1 97 HEXACHLOROWTAD IENE 

I 

1 98 NAPHTHALENE 
t 

I 99 1 2 3-TRICHLORWENZENE 
I 
I 

- I i n r w I  1 ~ x 1  
RRF I RF50 I RRF 1 XI I ld I 

: = ~ S L T = = ~ ~ ~ [ = = S = = = ~ = ~ Z = ~ I = ~ I I I ~ L ~ ~ - - -  ----=I --- I ---- 
1 .d3O( 1.251j0.0101 12.5 1100.01 
2.5531 2.21310.0101 13.3i100.01 
0.1331 0.115[0.010~ $/A 1100.01 
1.1571 0.966/0.010l 16.51100.01 
0.9651 o.ao2~0.010~ i;r.o~ioo.ol 
1.4401 1-15810,oiaf 19.61100.01 
0.9721 0.836[0.0101 14.01100.0j 



2 DRIFT REPORT 

D a t a  F i l e  
Lab ID 
Samp Info 
Method 
Operator 
Analyzed 
Sublisr 
Ins t rclment 
ICAL Analyzed : 

i52555. d 
VSTD050 
VSTDOSO (2 - 094- 6) 
/chern/i.i/i990809a.b/5m182602.m 
DOUG 
09-AUG-99 11:41 
a1 1 
i 
28-JiTL-99 00:53 to 28-JUL-99 10:27 

Compound mount Nominal % Drift Flag R2P 
- - ~ * ~ - - - - - - - - * * - - ~ - ~ - - ~ - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - * - - - - - - - * * * * - - - - - - - - - -  

DICHL~RUDIFL~OROMET?JNE 58.94 50.00 17.9 0 . 1 5 2  
CEILORCMETXANE 46.74 50.00 -5.5 0.335 
VINYL CBLORIDE 42.65 50.00 -14.7 0.324 
BROMOMETHANE 38.27 50.00 -23.5 0 . 2 9 4  
CHLORO ETHANE 40.89 50.00 -18.2 0.174 
TRICHLOROFLUOROMETHPNE 39.85 50. 00 -20.3 

n. nn c n n n  - 1  00  n * n q ~ # )  
0 . 5 6 9  

ETHYT CTqcP 

ACXOLE IN 446.42 500.00 -10.7 0.017 
1 1-DICHLOROETHENE 43.34 50.00 -13.3 0.329 
1,1,2-TRICHLOROTRIFLUOROETHAN 45.99 50.00 -8.0 0,544 
ACETONE 45.61 50.00 -8.8 0.04 8 
METHYL IODIDE 4 3 . 3 2  50.00 -13.4 0.819 
CARBON DISOLFIDE 45.37 50.00 -9.3' 0.917 
ACETONITRILE 380.38 500.00 - 2 3 . 9  0.001 
ALLYL CHLORIDE 32.33 50.00 -35 3 0.117 
METHYLENE CHLORIDE 38.25 
ACZYLONITRILE 431.77 500.00 -13.6 0.040 

50.00 da>p@ 0.355 

1,2 -Dichloroethene (total) 86.88 100.00 -13.1 0.360 
trans-1 2-DICHLOROETXENE 44-71 50.00 -10.6 0.371 
Methyl-tert-Butyl Ether 43.96 50.00 -12.1 0.487 
Hexane 47.58 50.00 -4.8 0.387 
1 1 - DICHLOROETHANZ 46.56 50.00 -6.9 0.621 
VINYL ACETATS 46.91 50.00 -6.2 0.3 87 
CHLOROPRENE 37.22 50.00 -25.6 0.365 
2 2-DICHLOROPROPANE 44 -95 50.00. --10.1 0.498 
cis-1 2-DICHLOROETHZNE 42.16 50.00 -15.7 0.349 
2 - BUTANONE 42.41 50.00 -15.2 0.062 
PROPIONITRILE 442.49 500.00 -11.5 

-7 
0.016 

- ETHYL ? ? c ~ -  n .  qg cn nn - i n n  - V V  -.A A 3.240 
P.IETIfACRYLONITRILE 434.66 500.00 -13.1 0.051 
BROMOCHLOROMETHANE 44.39 50.00 -11.2 0.208 
CHLOROFORM 45.19 50.00 -9.6 0.688 
DIBROMOFLUOROMETHANX 45.61 50.00 -8.8 0.478 
1 1 1-TRICHLOROETHANE 43 -07 SO. 00 -13.9 0.573 
1 1-DICHLOROPROPENE 44.03 50.00 -11.9 0.493 
CARBON TE'l'2ACHLORIDE 45.40 50.00 -9.2 0.569 
1,2-DXCHLOROETifANE-d4 40.36 50.00 -19.3 . 0.259 
BENZENE 4 4 . 9 7 .  50.00 -10.1 0.876 

. I S O B W L  ALCOHOL 935.33 1000.00 -6.5 0.005 
1 2-DICHLOROETHANE 45.70 50.00 -8.6 0.353 
1,4-DIOXANE 826.45 1000.00 - 17.4 0.003 
TXICHLOROETHENE 45.10 50.00 -9.8 0.383 
1 2-DICHLOROPROPANE 45.80 50.00 -8.4 0.335 
DLBROMOMETHANE . 44-51 50.00 -11.0 / 

0.286 
METHYL METHACRYLATE 42.95- 50.00 -14.1 0. 3.33 
BROMOD I CHLOROMETHWE 43.90 50.00 -12.2 (I . r n f ' 4 .  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - * * * - - - - - - - - - - - * * * * - - - - - - - - ~ - - - - . . - . , - - ~ - -  

= % D r i f t  of CCC > 20 % or SPCC RRF < minimum RRF 



% DRIFT REPORT 

Data File : i52555.d 
Lab ID : VSTDOSO 
Samp Info : VSm050 (2-094-6) 
Method : /chem/i.i/i990809a.b/5m182602.m 
Operacor : DOUG 
Analyzeci : 09-AUG-99 11:41 
Sublist : all 
Instrment : i 
ICAL Analyzed : 28-JJ-99 00:53 to 28-JUL-99 10:27 

Ccm?ound Amount Nominal % Drift Flag RRF 
_ - I - - - C * * - - - - I - - * - - - - - - - - - - - - - - - ~ - - - - - - - - ~ - - - - - - - - - - - ~ - I - - - - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .  

~ - N ~ ~ V ~ ~ V ~ P A N C  0 .  nn G O  0 0  - 7 n n  n * n ., . r r p  -I 

2-CHLOROETHYL VIlWL ETHER 40.26 50.00 -19.5 0.374 
cis-1,3-Dichloropropene 46.79 50.00 -5.4 0.456 
4-METEYL-2-PENTANONE 40.97 50.00 -18.1 0.152 
TOLUENE-d8 43.96 50.00 -12.1 0.780 
TOLUENE 45.46 SO. 00 -9.1 L4 0.581 
trans-1,3-Dichloropropene 43.26 SO. 00 -13.5 0.377 
ETHYL METHACRYLATE 44.21 50.00 -11.6 0.266 
1 1 2 -TXICHLOROETKANE 45 -95 50 -00 -8.1 0.247 
TETRACHLOROETHENE 47.16 50.00 -5.7 0.685 
1 3-DICXLOROPROPANE 45.09 50.00 -9.8 0.453 
2 - H E W O N E  41.39 50.00 -17.2 0.112 
DIBROMOCHLOROMETHANE 43.90 50.00 -12.2 0.536 
1 2 - DLBROMOETHANE 43.71 50.00 -12.6 0.351 

n nn 211 rln - i n n  n + 2 .  C O O  
CHLOROBENZENE 45.36 50.00 -9.3 

C 
0.870 

CY-N n nn .rnn nn - i n n  n + Z . 3 0  
1 - CHLOROHEXANE 44.52 50.00 -1i.O 0.362 
1 1 I 2 -TET=CHLOROSf HANE 43.85 50.00 -12.3 ." "5 

0.410 
ETHYL BENZENE 45.91 50.00 -8.2 1.757 
m,p-XYLENES 92.39 LOO. 00 -7.6 0.73 5 
o - XYLZNE 44 -17 SO. 00 -11.7 0.529 
Xylene (Totall 166.86 150.00 ~ t I 1 5  1.998 
STYRENE 44.73 50.00 -10.5 0.809 
BROMOFORM 43.95. 50.00 -12.1 0.334 
ISOPROPYLBENZENE 43.09 50.00 --13.8 2.364 
4-BROMOFLUOROBENZENE , 41.89 50.00 -16 - 2  0.433 
BROMOBENZENE 43.22 50.00 -13.6 0.794 
1 1 2 2-TETRACSLOROETHANE 45.24 50.00 ' 9 . 5  0.744 
1 2 3-TRICHLOROPROP-LXE 44.25 50.00 -11.5 0.706 
crans-1.4-DICHLORO-2-BUTEN 41.15 50.00 -t7.7 0.083 
n-PROPYLBENZENE 45.49 50.00 -9 .O 0.629 
2 - CHLOROTOLUENE 43.50 50.00 -13 .O 0.591 
4-CHLOROTOLUENE 43.88 50.00 -12.2 2.335 
1 3 5-TXIMETHYLBENZENE 43.68 50.00 -12.6 1.933 
PENTACELOROETHANE 39.57 50.00 -20 - 9  0.222 
tert -3UTYLBENZENE 44.64 50.00 -1017 2.346 
1 2 4 - TRIMETHYLBENZBNE 43.56 50.00 -12.9 1.911 
sec-BUTYLBENZENE 43.93 50.00 -12.1 2.839 
1 3-DICHLOROBENZENE 39.69 50.00 - 20.6 1.153 
p-ISOPROPYLTOLUENE 43.35 50.00 -13.3 2.142 
1 4-DICHLOROBENZENE 48.90 50.00 -2.2 - 1.811 
1 2-DICHLOROBENZENE 43 - 7 4  S O .  00 -12.5 1.251 
n-BUTYLBENZENE 43.32 50.00 -13.4 2 -213 
1 2-DISROMO-3-CHLOROPROPANE 38.64 50.00 -22.7 0.1.15 
1 2 4-TRICHLOROBENZENE 41.76 50.00 -16.5 n ,  !:;G 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  - - .  - - -  
* = 3 Drift of CCC > 20 % or SPCC RRF < minimum RRF 

Page 2 of 3 



% DRIFT REPORT 

D a m  F i l e  : i52555.d 
Lab ID : VSTD050 
Samp Info : VSTDOSO ( 2 - 0 9 4 - 6 )  
Method : /chem/i.i/i990809a.b/5m182602.m 
Operator : DOUG 
Analyzed : 09-AUG-99 11:41 
Sublist : all 
Instrument : i 
ICAL Analyzed : 2 8 - W - 9 9  00:53 to 28-JUL-99 10:27 

Compound Amount Nominal % Drift Flag ,RRF 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - * - - - - - - * - - - - - - - - - - -  

HE~CSLOROEUTADIZNE 41.51 50.00 - 17.0 0 .802  
NAPHT~U‘ENE 40.21 SO. 00 -1.9.6 I. 1s a 
1 2 3-TRICHLOROBENZENE 43.00 50.00 -14.0 0.836 

- - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - * - - - - - - - - - - - - - - - - - -  

* = % Drifr of CCC > 20 k or SPCC RRP < minimum R-!F 

Page 3 of 3 



8A 
VOLATILE INTERNAL STANDARD AREA AND R T  SUMMARY 

I Name : SWL-TULSA Contract: ZONEG R119 

Lab Code: SWOK Case N o . :  ENSAFE SAS N o . :  SDG No.: 39843 

Lab F i l e  ID (Standard) : I52555 .D Date Analyzed: 08/09/99 

Instrument ID: I Time Analyzed: 1141 

IS1 (PFB) = PENTAFLUOROBENZENE 
IS2 (DFB) = 1,4-DIFLUOROBENZENE 
IS3 (CBZ)  = CHLOROBENZENE-d5 

--_--------- 
12 HOUR S T D  

_ _ _ _ _ _ _ - - - - -  
_---_-I----- 

UPPER LIMIT 
_ _ _ _ _ _ - _ - - - -  ------------ 

LOWER LIMIT 
---__------- 
___l___----f 

EPA SAMPLE 
No. 

_ _ _ _ _ _ - - - - - -  - _ _ _ _ - - - - - - -  
VBLKl 
LCSl  
LCSDl 
008GSP1001 
008GSP1101 
008GSP1201 
008GSP1301 
008GSP1401 
008GSP1501 
008GSP1601 
008GSP1701 
008GSP1801 
008TSP1801 

UPPER LIMIT = + 100% 
of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

# Column used to flag values outside QC limits with an asterisk 

IS1 (PFB)  
AREA # -_-------- ---------- 
310180 

--_------- ---------- 
620360 

---------- -___- - -_ IT  

155090 ---_------ -_-_------ 
- 

---------- --_------- 
246267 
250475 
253316 
226649 
227063 
230792 
215707 
229032 
229235 
220852 
221256 
224488  
222483 

FORM VIII VOA 

RT 
----I-- ------- 

3 -72 
--_---- ------- 

4 -22 --_---- 
-I----- 

3 . 2 2  ------- 
-__---I 

------- 
--I---- 

3.73 
3 -72 
3.73 
3.70 
3 -72 
3 -70 
3.70 
3.72 
3 -70 
3.69 
3 -70 
3.72 
3 -72 

IS2 (DFB) 
AF?EA # ---------- ---------- 
325252  ---------- ---------- 
6 5 0 5 04 ---------- 
1626.26 

1--a_----- 
------I--- 

---------- ---------- 
267374 
265070 
272264 
239964 
240386 
248819 
227673 
246744 
244873 
244177 
241175 
23 8427 
24 6 0 98 

RT ------- ------- 
4.37 

------- ------- 
4.87 ------- ------- 
3.87 ------- ------- 

------- -----a- 

4 . 3 6  
4 . 3 4  
4.37 
4.35 
4.34 
4.34 
4.34 
4.35 
4.34 
4.34 
4.34 
4.35 
4 . 3 5  

IS3 (CBZ) 
AREA # - --_--___- ---------- 
275414 

- - - - - - _ A _ -  ---------- 
550828 

I----_---- - - - - - _ _ - _ _  
137707 ---------- -----___-- 

---------- ---------- 
228780 
231446 
223157 
209856 
213395 
213594 
201464 
211056 
213829 
208835 
207508 
206985 
211891 

RT 
======= 

7.59 _ _ _ _ _ _ _  - - _ _ _ _ _  
8.09 

_ _ - _ _ _ _  
--____I 

7.09 
-----__ -----__ 

----___ ------- 
7.56 
7.57 
7.57 
7.55 
7 -55 
7.55 
7.55 
7.55 
7.55 
7.55 
7-5 5  
7.55 
7.55 



8B 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

, Name: SWL-TULSA Contract: ZONEG R119 

Lab Code: SWOK C a s e  N o . :  ENSAFE SAS No.: SDG No. : 3 9 8 4 3  

Lab File ID (Standard) : I52555 .D Date Analyzed: 0 8 / 0 9 / 9 9  

Instrument ID: I T i m e  Analyzed: 1 1 4 1  

IS4 (DCB) = 1,4-DICHLOROBENZENE d4 UPPER LIMIT = + 100% 
of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

============ 
12 HOUR STD 

------------ ------------ 
UPPER LIMIT 

------------ 
LOWER LIMIT 

------------ ------------ 
EPA SAMPLE 

No. 
------------ ------------ 
VBLKl 
LCS 1 
LCSDl 
OOBGSPlOOl 
008GSP1101 
008GSP12 0 1  
008GSPl301 
008GSP1401 
0 0 8GSPIS 0 1 
008GSP1601 
008GSP1701 
008GSPJ.801 
008TSP1801 

# C o l u m n  used to flag values o u t s i d e  QC limits with an asterisk. 

p,ge 02 of 02 
FORM VIII VOA 

IS4 (DCB) 
AREA # 

========== 
159787 

---------- ---------- 
319574 ---------- ---------- 

79894 ---------- ---------- 

---------- ---------- 
1 2 6 2 7 7  
132943 
135951 
115863 
116812 
122548 
113987 
120685  
118694 
120512 
115116 
116358 
118402 

RT 
======= 
10.88 

------- ------- 
11.38 

------- ------- 
1 0 . 3 8  

------- ------- 

------- ------- 
1 0 . 8 7  
1 0 . 8 7  
1 0 . 8 8  
1 0 . 8 4  
1 0 . 8 4  
1 0 . 8 3  
1 0 . 8 4  
1 0 . 8 5  
10.84 
1 0 . 8 6  
1 0 . 8 3  
1 0 . 8 4  
1 0 . 8 6  



HEARTLAND ESI VOA 12 

greater 

BLANK SUMMARY 
VOLATILE ORGANIC FRACTION 

Blank qualification guidelines: 

a) I f  a compound is found in the blank but not in the sample, no action is 
taken. 

b) Any  compound (other than the three (3) listed below) detected in the 
sample, which was also detected in the associated blank, must be 
qualified by elevating the limit of detection or adjusting ths !;mi! n! 

detection t o  the sample result, when the sample concentration is less 
than five (5) times the blank concentration. For the following four (4) 
compounds, the results are qualified by elevating the limit o f  detection 
or adjusting the limit of detection to the sample result, when the sa~rlplc: 
concentration is less than ten 110) times the blank concentration. 

Common laboratory contaminants: methylene chloride 
acetone 
2-butanone 

C) The reviewer should take note that the blank analysis may not  involve 
the same weights, volumes or dilution factors as associated 
samples, These factors must be taken into consideration 
when applying the 5X and 1 OX criteria. 

d) In addition, the reviewer must review the trip blanks, rinseate blanks and 
field blanks (if they were submitted w i th  the data package) and all 
associated samples. Apply the same data validation guidelines used in 
assessing the method blanks. 

e)  Qualification/Action codes: 

U - The sample result is greater than the CRQL and less than ten 
times (10X) the blank value. Cross out the "B" flag and qualify 
the sample result with a "U". 

CRQL - The sample result is less than the CROL and less than ten 
times (10X) the blank value. Reject the sample result, cross out  
the "B" flag, and report the CRQL. 

No Act ion - The sample result is greater than the CRUL arid 
than ten times (10x1 the blank value. 



4A EPA SAMPLE NO. 
VOLATILE METHOD BLANK SUMMARY -- 

2 Name: SWL-TULSA Contract: ZONEG R119 

L a b  Code: SWOK C a s e  No.: ENSAFE SAS No.: SDG No. : 39843 

~ a b  File ID: 152557.D Lab Sample ID: U990809A 

Date Analyzed: 08/09/99 Time Analyzed: 1301 

Matrix: (soil/water) WATER Level : (low/med) LOW 

Instrument ID: I 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, M S  AND MSD 

EPA 
SAMPLE NO. ------------ ------------ 

LCSl 
LCS D 1 
00BGSP1001 
008GSP1101 
008GSP1201 
008GSP1301 
008GSP1401 
008GSP1501 
008GSP1601 
008GSP1701 
008GSP1801 
008TSP1801 

LAB 
SAMPLE ID 

flZ=========== 

LCSl 
LCSDl 
39843.01 
39843.02 
39843.03 
39843.04 
39843 -05 
39843.06 
39843 -07 
39843.08 
39843 - 0 9  
39843.10 

LAB 
-FILE ID 

-------------- -------------- 
152558 .D 
152559. D 
152567. D 
I52568 .D 
152569. D 
152570. D 
152571. D 
152572 .D 
I52573 .D 
152574. D 
152575. I3 
152576. D 

TIME 
ANALYZED 

---------- ---------- 
1333 
1356 
174 0 
1803 
1826 
1849 
1913 
1936 
1959 
2022 
2045 
2108 

COMMENTS : 

page 01 of 01 
FORM IV VOA 



HEARTLAND ESI VOA 13 HESi94.1  

BLANK SUMMARY - TCL SUMMARY 
VOLATILE ORGANIC FRACTION 

Method Blank K ~ r i ~  Blank 0 Rinseate Blank Field Blank U Other 

Sample ID: 008 ' TdSP\g w0 I File ID: 



2A 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

I Name: SWL-TULSA Contract: ZONEG R119 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 3 9 8 4 3  

QC LIMITS 
SMCl (TOL) = TOLUENE-d8 ( 8 8 - 1 1 0 )  
SMC2 (BFB)  = 4 -BROMOFLUOROBENZENE (86 - 1 1 5 )  
SMC3 (DCA) = 1,2-DICHLOROETHANE-d4 ( 8 0 - 1 2 0 )  
SMC4 (DBF) = DIBROMOFLUOROMETHANE ( 8 6 - 11 8 ) 

EPA 
SAMPLE NO. 

------------ ------------ 
VBLKl 
LC9 1 
LCSDl 
008GSP1001 
008GSP1101 
008GSP1201 
008GSP1301 
00BGSP1401 
008GSP1501 
008GSP1601 
008GSP1701 
008GSP1801 
008TSP1801 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

SMCl 
tTOL)# 
------ ------ 

9 8 
109 
108  

9 7 
1 0 7  
1 0  6 
110 
104 
1 0 2  
1 0 4  
1 0  1 
102 
9 6 

page 0 1  of 0 1  

SMC3 
(DCA)# 
------ ------ 

89 
1 0 0  
1 0 4  

9 2 
1 0 4  

9 9 
1 0  9 
1 0 0  

9 8  
99  
9 5 
9 9  
94 

SMC2 
( B F B ) #  
------ ------ 

94 
1 0  1 
1 0  0 

94 
1 0  1 
1 0 2  
1 0 8  
104 

9 9' 
1 0 0  

9 4 
97 
9 9 

FORM I1 VOA-1 

i 

SMC4 
(DBF)# 
------ ------ 

9 6 
1 0 4  
1 0 5  

98 
1 0 4  
1 0 4  
1 1 0  
1 0 7  
302  
1 0 4  
98 

100 
99 

TOT 
OUT 
--- --- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 
- 

- 
- 
- 
- 
- 

- 



LCS\LCSI) RECOVERY REPORT -) I 

T,ab Name : SWOK\AATS Matrix: WATER 

,~strument : i Analyst: DOUG 

LCS Analysis Date: 09-AUG-99 1 3 : 3 3  LCS File id: i52558. d 

LCSD Analysis Date: 09-AUG-99 13 :56 LCSD File id: 15255Y.d 

Units:-water u g / ~  Soil ug/Kg Air ppbv 

R Column to be used to flag recovery with an a s t e r i s k  

* value outside of QC limits 

JCS Recovery: 0 out of 37 outside limits 

QC 
LIMITS 

REC ------- ------- 
47-150 
53-138 
46-143 
59-142 
58-135 
36-154 
49-133 
59-134 
59-134 
60-133 
56-135 
61-134 
44-152 
61-133 
59-130 
61-129 
64-128 
61-136 
64-128 
66-135 
63-134 
40-149 
65-129 
56-146 
59-134 
64-130 
68-131 
62-133 
55-142 
41-145 
62-132 
60-131 
72-126 
62-132 
61-136 
61-135 
59-139 

COMPOUND ............................. ............................. 
CHLOROMETFNE 
VINYL CHLORIDE 
BROMOMETHANE 
CHLOROET'XAiVE 
1 1-DICHLOROETHENE 
ACETONE 
CARBON DISULFIDE 
METHYLENE CHLORIDE 
trans-1 2-DICHLOROETHENE 
1 1-DICHLORQETHANE 
VINYL ACETATE 
cis-1 2-DICHLOROETHENE 
2 - BUTANONE 
CHLOROFORM 
1 1 1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BENZENE 
1 2-DICHLOROETHANE 
TRICHLOROETHENE 
1 2-DICHLOROPROPANE 
BROMODICHLOROMETWE 
2-CHLOROETHYL VINYL ETHER 
cis-1,3-Dichlosopropene 
4-METHYL-2-PENTANONE 
TOLUENE 
trans-1,3-Dichloropropene 
1 1 2-TRICHLOROETHANE 
TETRACRLOROETHENE 
2 -HEXANONE 
D IBROMOCHLOROMETWE 
CHLOROBENZENE 
ETHYL BENZENE 
m, p-XYLENES 
o - XYLENE 
STYRENE 
BROMOFORM 
1 1 2 2-TETRACHLOROETME 

SPIKE 
ADDED ---------- ---------- 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50 .OO 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00. 
50.00 
50.00 
S O .  00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

200.00 
SO. 00 
50.00 
50.00 
50.00 

LCS 
CONCENTRATION ------------- ------------- 

5 8 . 4 0  
5 5 . 6 2  
4 5'. 64 
47.47 
47.42 
31.31 

- 56-56 
39.56 
48.97 
52.52 
46.32 
47.65 
50.11 
49.36 
48.55 
48.51 
48.90 
50.52 
48.43 
49.19 
46.98 
40.61 
4 9 . 0 8  
45.94 
49.56 
47.03 
4 8 . 6 7  
4 8 . 5 6  
4 3  - 5 4  
4 6 . 5 0  
50.47 
35.11 
94.94 
46.96 
4 6 . 7 8 -  
45.77 
45.26 

LCS 
% 

REC # 
------ 
-----A 

117 
111 
91 
95 
95 
53 

113 
79 
98 

105 
93 
95 

100 
99  
97 
97 
98 

101 
97 
98 
94 
81 
98 
92 
99 
94 
97 
97 
87 
53 
1G1 
70 
95 
94 
94 
92 
90 



3 
LCS\LCSD RECOVERY REPORT # ,  - ,' ,' 

T a b  Name : SWOK\AATS Matrix: WATER 

~ s t r u r n e n c  : i Analyst: DOUG 

LCS Analysis Date: 09-AUG-99 1 3 : 3 3  LCS F i l e  id: is2558 . c l  

LCSD Analysis Date: 09-AUG-99 13:56 LCSD F i l e  id: i 5 2 5 5 9 . d  

Units: Water u g / ~  Soil ug/Kg A i r  ppbv 

# Column to be used to flag recovery with an a s t e r i sk  

Value outside of QC limits 

Z S D  Recovery: 0 out of 37 outside limits 

'.6. 

COMPOUND 
============================= 

CHLOROMETWE 
VINYL CHLORIDE 
BROMOMETHANE 
CHLOROETHANE 
1 I-DICHLOROETHENE 
ACETONE 
CARBON DISULFIDE 
METHYLENE CHLORIDE 
t r a n s - 1  2-DICHLOROETHENE 
1 1-DICHLOROETHANE 
VINYL ACETATE 
c is -1  2-DICHLOROETHENE 
2 - BUTANONE 
CHLOROFORii 
1 1 1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BENZENE 
1 2-DICHL3ROETME 
TRICHLOROETHENE 
I 2-DICHLOROPROPANE 
BROMODICHLOROMETHANE 
2-CHLOROETRYL VINYL ETHER 
cis-1,3-Dichloropropene 
4 -METHYL - 2 - PENTANONE 
TOLLSENE 
trans-1,3-Dichloropropene 
1 1 2-TRICHLOROETHANE 
TETRACHLOROETHENE 
2 -HEXANONZ 
DIBROMOCHLOROMETEiANE 
CHLOROBENZENE 
ETHYL BENZENE 
m, p-XYLENES 
0-XYLENE 
STYRENE 
BROMOFORM 
1 1 2 2-TSTRACHLOROETHANE 

SPIKE 
ADDED 

========= 
5 0 . 0 0  
5 0  . O O  
5 0 . 0 0  
5 0 . 0 0  
5 0 . 0 0  
SO. 00  
5 0 . 0 0  
5 0 . 0 0  
5 0 . 0 0  
50 .00  
5 0 . 0 0  
5 0 . 0 0  
5 0 . 0 0  
5 0 . 0 0  
5 0 . 0 0  
5 0 . 0 0  
5 0 . 0 0  
SO. 00 
S O .  0 0  
SO. 00  
5 0 . 0 0  
5 0 . 0 0  
5 0 . 0 0  
5 0 . 0 0  
5 0 . 0 0  
5 0 . 0 0  
5 0 . 0 0  
50'. 0 0  
5 0 . 0 0  
5 0 . 0 0  
5 0 . 0 0  
5 0 . 0 0  

1 0 0 . 0 0  
5 0 . 0 0 -  
5 0 . 0 0  

' 5 0 . 0 0  
5 0 . 0 0  

LCSD 
CONC . 

========== 
5 7 . 3 7  
5 3 . 6 7  
4 5 . 8 2  
51.19 
5 1 . 2 4  
4 6 . 9 6  
58 .14  
4 0 . 2 9  
4 9 . 7 1  
5 3 . 4 6  
5 1 . 3 4  
4 7 . 3 9  
57.34 
50  - 4 0  
5 0 . 1 1  
5 0 . 4 7  
4 8 . 9 2  
5 2 . 9 4  
4 9 . 2 4  
5 2 . 0 9  
4 9 . 9 7  
4 3 . 6 0  
5 0 . 5 2  
4 4 . 6 7  
5 0 . 8 8  
48 .20  
5 2 . 2 0  
5 0 . 8 2  
5 3 . 5 5  
5 1 . 5 4  
52 .93  
3 6 . 5 1  

1 0 3 . 6 0  
5 0 . 0 1  
5 0 . 4 8  
5 1 . 9 3  
4 8 . 2 0  

% 
XPD 

==== 
2  
4  
1 
7 
7 

39 
3 
1 
1 
2 

10 
0  

1 4  
2 
3 
4 
0 
5 
1 
6 
6 
7 
3  
3 

. 3  
2  
7 
5 ' 

2 1  
1 0  
5 
4 
9 
6 
7 

12 
6 

LCSD 
% 

REC # 
====== 

1 1 5  
1 0 7  

9 2 
1 0 2  
1 0 2  

94 
1 1 6  

8 0  
99  

1 0 7  
1 0 3  

95 
115  
1 0 1  
1 0 0  
1 0 1  

98 
1 0 6  

98 
1 0 4  
1 0 0  

8 7  
1 0 1  

8 9  
1 0 2  
96 

1 0 4  
1 0 2  
1 0 7  
1 0 3  
1 0 6  

73 
1 0 4  
1 0 0  
1 0 1  
1 0 4  
96 

Qc 
LIMITS 

REC 
==9=== 

47-150  
5 3 - 1 3 8  
46-143  
5 9 - 1 4 2  
58-135 
3 6 - 1 5 4  
4 9 - 1 3 3  
5 9 - 1 3 4  
59-134 
60-133 
5 6 - 1 3 5  
6 1 - 1 3 4  
4 4 - 1 5 2  
6 1 - 1 3 3  
5 9 - 1 3 0  
6 1 - 1 2 9  
64-128  
6 1 - 1 3 6  
6 4 - 1 2 8  
66-135 
6 3 - 1 3 4  
4 0 - 1 4 9  
6 5 - 1 2 9  
56-146 
5 9 - 1 3 4  
6 4 - 1 3 0  
6 8 - 1 3 1  
6 2 - 1 3 3  
5 5 - 1 4 2  
4 1 - 1 4 5  
6 2 - 1 3 2  
6 0 - 1 3 1  
7 2 - 1 2 6  
6 2 - 1 3 2  
61-136 
6 1 - 1 3 5  
5 9 - 1 3 9  



HEARTLAND ESI VOA 17 

FIELD DUPLICATE SAMPLE SUMMARY 
VOLATILE ORGANIC FRACTlON 

Sample ID: Duplicate Sample ID: .-A 

Matrix: a q u e o u s  I non aqueous  Units: ug/L ug/Kg 

Water RPDs < 20% RPD 

Soil RPDs < 35% RPD 

Comments: 

. .- -. -.7c--- 



SOUTHWEST UBORATORY O f  OKLAHOMA. INC. 

Test Coae 
Memoo 
Matnx 
Sarn~te V o l u m e  

Inltiat C;l~brarroniSrnllSo) 

Intarnal Standards 
Sumgates 

. olal~les 
' . tSfZS 
2W846 5,230k5L-C:3 
.':ater-SCII 
SmL-3: 
i ;2-SO-rOI1.;GC ;:o .rT;S0<?17i 1m ,mownos S?CC ZRF-0 3Ca iw C%lwww~r-• 

;.la 1 ! :I Trrram~oroc~nana s?CC RRF . O ':: 'orC::oomcrnae I ' ;.cnroroe~ra-c 

m a  Brornororm 

i3ooo %a. 2C?C lor CCC ;;mwunos SPCC RRF '3 L2O for Chlevoorulru a m  I ' : I 
- e m w o m r r u n a  S P C t  RRF * 0 :0a lor Ch~ommetnan. 1 1 .D- M 

3rPnotm 

ChlaMmr-5 1 d-Olchbmm~Nsn6i)4 1 4-0-. P A -  

ToCrncOd CBfunomamwnzsn. O l b m m u I n a m m D t N r n  



SOUTHWEST LABORATORY OF OKLAHOMA. INC. 

Test Ccae 
Methoa 
Matrrr 
Sarnnre volume 
Initial Cal~brat~on~SmllSa) 

30 0rolrcr:m 

i l  s w  -0 ;T,?5 lor LC, ,.zocuncs i F C t  ?RF . + 1 3  lor Chlom~anzeoa m o  1 ' 1 : 
' c m s m e u u n e  j P C C  RGF ? .: ' 1:: 't: C.: cromctnane 1 '.01-- a m  

Page 2 of 2 

COMPOUND 

BROMOBENZENE 

I PQL PQL 1 MOL MDL 
CAS NUMBER WATER 5m t SOIL i WATER 5m t SOIL 

uqL uqtKs I uglL ugKq 
10886-1 1 5  1 5 1  1.1 : 1 0  

1 1 2 2-TETRACHLOROETHANE 79-34-5 5 . 5 1 0 . 8  0.8 
MROPYLBENZENE I 10365-1 5 5 1 1.2 1.1 
2-CHLOROTOLUENE I 95-49-8 5 1 0.7 1 2  
~CHLOROTOLUENE I 106-434 5 j 0.8 1 3  
1 3 5-TiilMETHYtBENZENE 10887-a . 5 1 0.9 0 9 
ten-BUMLBENZEFJE 08-068 5 1 0  3 9 

i 1 2 CTRIMETHYLSENZENE 35-63-5 5 3 8 3 7 
see-BtJNCBENZENE 135-98-8 5 .  S 8  ? 7 
1 3-DICHLOROBENZENE 541-73-1 5 I 0.B > 9 
p-ISOPROPYLTOLUENE I 99-87-6 5 r 0.9 .3.9 
1 eDLCHLOROBENZENE 10646-5 5 i 0.7 0.8 
1 2-OICHLOROBENZENE t 9 5-50-1 - 5 I 0.6 0 7 
n-BUTYL9ENZENE I 104-51-8 d 5 I 1 0  t 0 
1 2-DIBROMO-3-CHLOROPROPANE I 96-1 2-8 5 r 1 6  it o 
1 2 4-TSICHLOROUENZENE 1 20-82-1 a 5 I 1 0  - F .  

1 - 
HEXACHLOROBUTADIENE I 87-68-3 - 5 1 1.0 -- 3 
NAPHTHALENE I 91-20-3 r 4 5 1 0.9 1 .O 
1 2 3-TZICHLOROBENZENE I 87-61-6 5 5 1 1 .O 0 9 
WATEF( MDL ANALYZ ED ON INSTR. K - 11 19/98 
SOlL MOL ANALYZED ON INSTR. K - 112398 
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SOUTHWEST LABORATORY OF OKLAHOMA 
1700 Wesf Albany, Suite A / Broken h o w ,  OK 74012 

918-251 -2858 

S D G  N A R R A T I V E  

August 18,1999 

CLIENT: ENSAFE 

SDG No.: 39843 

VOLATILE FWICTION 

Ten water samples were submitted for Volatile Organic Analysis. The samples were analyzed by GClMS 
following Method SW846-82608 and a specified compound list. 

No major problems occurred during the analyses of these samples. 

Blanks: No problems. 

Surrogates: No problems. 

Laboratory Control Spikes: No problems. 

Internal Standards: No problems. 

Matrix Spikes. There were no matrix spikes submitted with this SDG. Analytical batch 1990809A contained 
an MSIMSD from SWLO episode 39825. 

Harry M. Borg 
Organic Program Manager 

August 18,1999 



HEARTLAND ESl VOA 19 

SAMPLE RESULT VERfFlCATlON 
VOLATILE ORGANIC FRACTION 

1. Were the sample results reported within the calibration range? 
-0 

2. Were the percent moistures reported? Yes N O W  

3. Were the data reported on a dry weight basis? Yes No 

4. Did the G U M S  RIC and TIC exhibit interferences, off scale peaks or elevated 
baseline? Yes No 

5 .  Did the data contain elevated detection limits that could not be 

6. Were any computational or transcription errors found? Y e s a  

Specific Comments: 

Reviewer: Date: q 1 27@ 



HEARTLAND ESI SVOA 1 

MULTI-MEDIA SEMIVOLATILE ORGANIC FRACTION 

CASE NUMBER: SDG NUMBER: 3ci8'43 
LABORATORY: t i K ) ~  

CLIENT: k PROJECT: C + ~ . A - ~ & ~ V M  *6 
REVIEWER: !A DATE: 4-Pi-79 @ 99-78 

QAIQC LEVEL 

NEESA C 
NEESA D 
DO0 LEVEL I l l  
DQO LEVEL IV 

Statement Of Work (SOW) 

CLP 3/90 
I7 CtP  2/88 
$q SW846 8270C 
Cl SW846 8270 Appendix IX 

ANALYSIS MODIFICATIONS: 



HEARTLAND ESI SVOA 2 

SEMIVOLATILE HOLDING TIMES 

Water ad Analysis 
CLP: 7 days from sampling 14 days from sampling 40 days from VTSR 
SW846: 7 days from sampling 14 days from sampling 40 days from VTSR 
Region 1: 5 days from VTSR 7 days from VTSR 40 days from VTSR 
Region 111: 7 days from sampling 7 days from sampling 40 days from VTSR 
NYSDEC: 5 days form VTSR 5 days from VTSR 40 days From VTSR 

1. Were the holding times met for the all semivolatile samples? YES a 
If yes, complete the following form for all samples that exceeded holding times. 

Action: DA - The number of days that the holding time was exceeded. 

DA 5 5: Qualify afl positive results as estimated (J). 
DA > 5 s  15: Qualify all positive results as estimated (J) and all non detects 

estimated (UJ). 
DA > 15: Qualify all positive results estimated (J) and reject all non detects. 

b., 

B .- 051 

Action 

J ~ R  

DA 

o?O 

EPASAMPLENO. 

Oog-&-SP,?-ol RE 

MATRIXVTSRORDATE 
SAMPLED 

8-5- 9 9 h) 

DATE OF 

-1 
ANALYSIS 

9-!-77 



5B 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Name: SWL-TULSA Contract: ZONE G, REL q 

Lab Code: SWOK Case No.: ENSAFE SAS N o . :  SDG N o . :  39843 

~ a b '  ~ i l e  ID: A9082601 .D DFTPP Injection Date: 08/26/99 

Instrument ID: HP70A DFTPP Injection Time: 1100 

30.0 --60.0% of mass 198 
Less than 2.0% of mass 69 
Mass 6 9  relative abundance 
Less than 2.0% of mass 69 
40.0 - 60.0% of mass 198 
L e s s  than 1.0% of mass 198 
Base peak, 100% relative abundance 
5.0 - 9.0% of mass 198 
10.0 - 30.0% of m a s s  198  
Greater than 1 . 0 0 %  of mass 190 
Present, but less than mass 443 
Greater than 40.0% of mass 198 
17.0 - 23 .0% of mass 442 

m/e 

t I 
1-Value is % mass 69 2-Value is % mass 442 

IBIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDART "" 

ION AElUNCANCE CRITERIA 

CLIENT LA3 LAB DATE I SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

% RELATIVE 
ABUNDANCE 

TIME 
ANALYZED ---------- ---------- 

'.. . page 1 of 1. 

FORM V SV 



63 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

3b Name: SWL-TULSA Contract: ZONE G, REL 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Instrument ID: HP70A Calibration Date ( s )  : 08/26/99 

Calibration Times: 1157 1427 

LAB FILE ID: RRF20 = A9082606.D RRF50 = A9082604.D 
RRF80 = A9082607.D RRF120= A9082605.D RRFlGO= A9082603.D 

Phenol 
bis (2-Chloroethyl) ether 

1;4-~ichlorobenzene 
Benzyl . Alcohol ~- 

1 
4 *r 

N-~itroso-di-n-propylamine- 
Hexachloroethane 
.Nitrobenzene . . . . . . . 

Tso~?horone 
2-Nxtrophenol 
2,4-Dimethylphenol 
Benzoic A c l d  
bis (2-Chloroethoxy) methane- 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-~hloroaniline 
Wexachlorobutadiene 
4-Chlor3-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene- 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Drnitrophenol 
4-Nitro~henol 

I I * = CCC Compound, must have % 
-11 non-SPC? compounds must me 

~mpounds with % RSD values > 

I I I I 
RSD < 30.0 #PCC ~ o m p r  

1 
!et a minimum RRF of 0.01. 
15.0 must be analyzed by linear re: 

i - 
RRF ------ ------ 
1.309 
1.007 
0.995 
1.123 
1.160 
0.743 
1.098 
0.829 
1.535 
0.880 
0.666 
0.468 
0.302 
0.541 
0.139 
0.252 
0.194 
0.366 
0.267 
0.324 
0.848 
0.350 
0.195 
0.269 
0.578 
0.275 
0.324 
0.343 
0.841 
0.190 

FORM VI SV 



6C 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

/%pa 
.ab Name : SWL-TULSA Contract: ZONE G,  REL 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Instrument ID: HP70A Calibration Date(s): 08/26/99 

Calibration Times: 1157 1427 

LAB FILE ID: RRF20 = A9082606.D RRF50 = A9082604.D 
RRF8O = A9082607.D RRF120= A9082605.D RRF160= A9082603.D 

COMPOUND RRF20 RRF50 RRF80 RRF120 RRF16O ---------------------------- ------ ------ ------ ------ ------ 
- - - - - - - - - - - - - - - - - - - - - - - -A*--  ------ ------ ------ ------ ------ 
Dibenzof uran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-~hlorophenyl-phenylether- 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitsosodiphenylamine (111 
4 - B r o m o p h e n y l - p h e n y l e t h e ~  
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine_ .- - 
Benzo (a) anthracene 
~ h r y s e n e  
b i s  (2-Ethvlhexvl) ~hthalate - 
~ i - n - o c t ~ ~ ~ h t h ~ l a ~ e  
Benzo(b)fluoranthene 
Benzo (k) f luoranthene 
Benzo (a) pyrene 
Indeno(l,2,3-cdlpyrene 
Dibenz (a, h) anthracene 
Benzo (g, h, i) perylene 
Pyridine 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol -d5 
2-~luorophenol 
2 , 4 , 6  -Trlbrornophenol 

I I I L 
(1) Cannot be seperated from ~ w i a m i n e  

= CCC Compound, must have % RSD < 30.0 # = SPCC Compound 
,11 non-SPCC compounds must meet a minimum RRF of 0.01. 

-lompounds with % RSD values > 15.0 must be analyzed by linear re 

- 
RRF 

------ ------ 
1.295 
0.301 
0.784 
0.630 

. 1.078 
0.204 
0.102 
0.330 



6C 
S E M I V O W I L E  ORGANICS INITIAL CALIBRATION DATA 

.ab Name: SWL-TULSA Contract: ZONE G ,  REL 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Instrument ID: HP70A Calibration Date(s): 08 /26 /99  

Calibration Times: 1157 1427 

LAB FILE ID: RRF20 = A9082606.D RRF50 = A9082604.D 
RRF80 = A9082607.D RRF120= A9082605.D RRF160= A 9 0 8 2 6 0 3 . 0  

FORM VI SV 

5- 

RSD 
. - - - - -  

2.6 
5.8 

+ = CCC Compound, must have % RSD c 30.0 # = SPCC Compound 
All non-SPCC compounds must meet a minimum RRF of 0.01. 
Compounds with % RSD values > 15.0 must be analyzed by linear regression 

COMPOUND ---------------------------- ............................ 
2-Chlorophenol-d4 
1,2-Dichlorobenzene-d4 

RRF80 ------ ------ 
0.922 
0.753 

RRF20 ------ ------ 
0.948 
0.827 

RRF120 ------ ------ 
0.926 
0.729 

RRFSO ------ ------ 
0.899 
0.770 

RRF160 ------ ------ 
0.886 
0.714 

- 
RRF ------ ------ 

0.316 
0.759 



6 
SEMIVOLATILE INITIAL CRLIBRATION : LINEAR REGRESSION SUMMARY 

' & Name: SWL-TULSA Contrac t :  ZONE G ,  REL 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Instrument ID: HP70A Calibration Date ( s )  : 08/26/99 

Calibration Times: 1157 112 7 

Page 1 of 1 

SSTD020 = A9082606.D SSTD050 = A9082604.D SSTD080 = A9082607.D 
SSTD120 = A9082605.D SSTD160 = A9082603.D 

FORM VI LINEAR 

COMPOUND 
+-------------------------- ........................... 
Benzoic  Acid 
2,6-Dinitrotoluene 
2,4-Dinitrophenol 
4-Nitroanillne 
4,6-Dinitro-2-methylphenol 

SLOPE ---------------- ---------------- 
0.230520 
0.233424 
0.180781 
0.244035 ' 

0.126035 

# = Column used to flag R2 values that fai;. * = R2 value c 0.99 

INTERCEPT ---------------- ---------------- 
-0.046889~ 
-0.055237 
-0.077092 
-0.053133 
-0.033294 

R2 # ------- ------- 
0.990 
0.999 
0.993 
0.996 
0.999 



5B 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPWOSPHINE (DFTPP) 

~ a b  Name: SWL-TULSA Contract: ZONE G, REL 

;ab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Lab File ID: A9083101.D DFTPP Injection Date: 08/31/99 

Instrument ID: HP70A DFTPP Injection Time: 1042 

30 - 0  - 60 - 0 %  of mass 198 
Less than 2 .O% of mass 69 
Mass 69 relative abundance 
Less than 2.0% of mass 69 
40.0 - 60.0% of mass 198 
Less than 1.0% of mass 198 
Base peak, 100% relative abundance 
5.0 - 9.0% of mass 198 
10.0 - 30.0% of mass 198 
Greater than 1.00% of mass 198 
Present, but less than mass 443 
Greater than 40.0% of mass 198 
17.0 - 23 .O% of mass 442 

ION ABUNCANCE CRITERIA ..................................................... ..................................................... 

I I I I 
1-Value is % mass 69 2-Value is % mass 442 

% RELATIVE 
ABUNDANCE 1 -------------- -------------- 

' JXIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS. MSD, BLANKS, AND STANDARDS: 

page I of 1 

, 

FORM V S% 

CLIENT 
SAMPLE NO. --------------- --------------- 

SSTD080 
SSTD160 
SSTD020 
SSTD120 
SSTD050 
008GSP1301 
008GSP1201 
00BGSP1101 

LAB 
SAMPLE ID -------------- -------------- 

SSTDO80 
SSTD160 
SSTD020 
SSTD120 
SSTD050 
39843.04 
39843.03 
39843 -02 

LAB 
FILE I D  -------------- -------------- 

A9083102 .D 
A9083103.D 
A9083104.D 
A9083105.D 
A9083106.D 
A9083108.D 
A9083109 .D 
A9083110.D 

I 
.- 

- , - . . . - - - 

DATE 
ANALYZED 

---------- ---------- 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 
08/31/99 

TIME 
ANALYZED ---------- ---------- 

1113 
1150 
1226 
1304 
1342 
1529 
1607 
1644 



6B 
SEMIVOLATILE ORGANICS, INITIAL CALIBRATION DATA 

>ab Name: SWL-TULSA Contract: ZONE G, REL *-% 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No. : 39843 

Instrument ID: HP70A Calibration Date (s) : 08/31/99 

Calibration Times: 1113 1342 

LAB FILE ID: RRF20 = A9083 
RRF80 = A9083102.D RRF120= A9083 

Phenol 
bis (2 -Chloroethvl) ether 

~ & n z ~ l  Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bFs (2-Chloroisourowvl) ether 

& a *  - - 
4-~eth~lphenol 
N-Nitroso-di-n-propylamine- 
Hexachloroethane 
Nitrobenzene 
--- 

5-- - -  ---- 
2-Nltrophenol 
2,4-Dimethylphenol 
Benzoic Acid 

, b i s  (2-Chloroethoxv) methane - 
2,4 i~ichlorophenoi- 
1,2,4-Trichlorobenzene 
Naphthalene 
4 -Chloroaniline 
Hexachloxobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocvclo~entadiene 

2-~itkoaniiine - 

Dimetbylphthalate 
Acenaphthylene 
2,6-Dlnitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4- nitroph phenol 
4 -Nitroyhnnnl 

I I * = CCC Compound, must have % RSD c 
X11 non-SPCC compounds must meet a m 

. . . Compounds with % RSD values > 15.0 m 

1.096 1.054 1.033 1.048 
0.830 0.795 0.818 0.811 
1.308 1.176 1:280 1.190 
0.905 0.884 0.909 0.868 
0.728 0.691 0.746 0 - 7 2 4  
0.440 0.453 0.450 0.451 
0.281 0.295 0.286 0.298 
0,541 0.544 0.534 0.544 
0.145 0.158 0.158 0.162 
0.239 0.255 0.264 0.262 
0.317 0.343 0.376 0.400 
0.356 0.357 0.357 0.348 
0.253 0.265 0.273 0.273 
0.304 0.313 0.309 0.310 
0.826 0.854 0.823 0.810 
0.355 0.367 0.358 0.352 
0.170 0.166 0.184 0.167 
0.263 0.267 0.274 0.273 
0.566 0.568 0.566 0.562 
0.238 0.248 0.264 0.261 
0.300 0.304 0.315 0.316 
0.330 0.329 0.326 0.341 
0.851 0.840 0.826 0.828 
0.218 0.228 0.256 0.257 
1.022 1.017 1.014 1.014 
1.395 1.369 1.380 1.358 
0 -199 0.218 0,224 0,235 
0.232 0.237 0.252 0.260 
0.923 0.888 0.897 0.889 
0.105 0.129 0.141 0.158 

i 0.119 0.136 0.130 0.140 

lo. 0 +PCC c o m p ~  
inimum RRF of 0.01. 
1st be analyzed by linear re 

FORM VI SV 



6C 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

.ab Name: SWL-TULSA Contract : ZONE G, REL 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No. : 39843 

Instrument ID: HP70A Calibration Date(s1 : 08/31/99 

Calibration Times: 1113 1342 

3 FORM V I  SV 

P 

RSL ---- ---- 
4. 

13. 
2.1 
4 . 1  
3.5 

LAB FILE ID: RRF20 = A9083104.D RRFSO = A9083106.D 
RRF80 = A9083102.D RRFl20= A9083105 .D RRF260= A9083103.D 

COMPOUND ............................ ............................ 
Dibenzofuran 
2,4-Dinitrotoluene 
-Uiethylphthalate 
4-Chlorophenyl-phenylether_ 
Fluorene 
4 -Nitroaniline 
4,6-Dinitro-2-methylphenol- 
N-Nitrosodiphenylamine (1) - 
4-Bromophenyl-phenylether- 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Czrbazole 
'~i-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo la) anthracene 
Chrysene 
bis(2-Ethylhexy1)phthalate- 

RRFZO ------ ------ 
1.384 
0.251 
1.095 
0.602 
1.114 
0.205 
0.068 
0.379 
0.182 
0.238 
0.103 
0.869 
0.792 
0.721 
0.871 
0.938 
1.152 
0.399 
0.275 
0.976 
0.988 
0.601 

RRFSO ------ ------ 
1.285 
0.295 
1.069 

Di-n-octylphthalate 
Benzo(b)£luoranthene 
Benzo (k) f luoranthene 
Benzo (a) pyrene 
Indeno ( l,2,3 - cd) pyrene 
Dibenz (a, h) anthracene 
Benzo (g, h, i) perylene 

RRF80 ------ ------ 
1.242 
0.326 
1.020 

0.986 
0.996 
1,057 
0.909 
1.177 
0.971 
0.993 

0.245 
0.098 
0.388 
0.190 
0.228 
0.111 
0.855 
0.785 
0.765 
0.926 
0.941 
1.084 
0.414 
0.286 

0.796 
1.048 
0.928 
0.910 
1.124 
1.036 
0.991 

0.275 
0.118 
0.373 
0.189 
0.222 
0.116 
0.834 
0.790 
0.758 
0.985 
0.954 
1.015 
0.444 

0.244 
0.113 
0.379 
0.175 
0.222 
0.116 
0.864 
0.794 
0.744 
0.976 
0.955 
1.140 
0.439 
0.291 

RRF120 ------ ------ 
1.260 
0.341 
1..028 

0.956 
0.952 
0.621 

0.584 
1.088 

Pyridine 
-------A&------------------- ,,,,-,-------,,,,,,--------- 

Nitrobenzene-d5 

0.568 
1.038 

0.281 
0.126 
0.376 
0.183 
0.221 
0.122 
0.834 
0.784 

= CCC Compound, must have % RSD < 30.0 # = SPCC Compound 
i l l  non-SPCC compounds must meet a minimum RRF of 0.01. 
'ompounds with % RSD values > 15.0 must be analyzed by linear regression 

0.544 
1.016 

RRF160 ------ ------ 
1.237 
0.356 
1..066 

1.190 
1.137 
0.896 
0.905 
1.078 
0.994 
0.947 

0.972 
1.019 
1.018 
0.905 
1.192 

1.012 
1.046 
0.971 
0.908 
1.134 
0,978 
0.984 

0.694 ------ ------ 
' 0.274 

------ ------ 
1.282 
0.314 
1.-056 

0.556 
1.032 

'0.250 
0.105 
0.3791 

9.1 
4.6 

0.835 
==a=+= 

0.296 
0.935 
0.827 
1.090 
0.810 
0.101 

1.116 
1.029 
0.956 
0.909 
1.098 

'kzi 
6.8 
0.3* 
4.4 
4.0 
2 . 2  

0.791 
====== 
0.296 
0.971 
0.841 
1.108 
0.831 
0.090 

0.836 ------ -,,,,, 

0.294 
0.954 
0.879 
1.107 
0.828 
0.087 

0.836 ------ ------ 
0.274 

0.571 
1.058 

0.184 
0.226 
0.114 
0.851 
0.789 

0.297 
0.933 

0.287 

8.2 
===== 

3.9 
3.6 
4.4 
1.0 
2.0 
7.4 

0.755 ------ ,,-,,, 

0.292 
0.957 
0.788 
1.116 
0.824 
0.093 

0.982 
0.837 
1.309 
0.835 
0.086 

2-Fluorobipheny- 
Terphenyl-dl4 
Pheno 1 - d5 
2-Fluorophenol 
2,4,6-Trsbrornophenol 

3.3 
3 . 2 *  
6.2* 
1.9 
0.6 
2.3 0.754 

0.344 
0.900 0.957 

0.936 
1.002 

1.027 
0.872 
1.118 
0.856 
0.085 

0.748 

0.875 

0.951 
0.985 

(1) Cannot be seperated t rom D m l a m i n e  

0.974 
0.926 
1.074 

0.914 
0.704 

0.935 
0.663 

0.933 
0,648 

0.877 
0.652 

4.4 
6.1 

0.946 
0.943 
1.093 

5.1 
1.3 
5.0 
6.9 0.477 0.435 



6C 
SEMIVOLATILE ORGANICS I N I T I A L  CALIBRATION DATA 

>ab Name: SWL-TULSA Contract: ZONE G I  REL "-4 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Instrument ID : HP70A Calibration Date ( s )  : 08/31/99 

Calibration Times: 1113 1342 

LAB FILE ID: RRF20 = A9083104.D RRF50 = A9083106.D 
RRF80 = A9083102.D RRF120= A9083105.D RRFlGO= A9083103.D 

COMPOUND ............................ ............................ 
2-Chlorophenol-d4 
1,2-Dichlorobenzene-d4 

* = CCC Compound, must have % RSD c 30.0 #PCC Compound 
All non-SPCC compounds must meet a minimum RRF of 0.01. - 
Compounds with % RSD values > 15.0 must be analyzed by linear regression 

FtRF2O ------ 
--&-a- 

0.948 
0.797 

RRF50 ------ ------ 
0 . 9 4 0  
0.738 

RRF80 ------ ------ 
0.934 
0 . 7 4 2  

RRF120 ------ ------ 
0.935 
0.742 

RRF160 ------ ------ 
0.940 
0.711 

- 
RRF ------ ------ 
0.939 
0 . 7 4 6  

5- 

RSD ----- ----- 
0.6 
4.2 



6 
SEMIVOLATILE INITIAL CALIBRATION : LINEAR REGRESSION SUMMARY 

' .QD Name: SWL-TULSA Contract: ZONE G,  REL 

ab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Instrument ID: HP70A Calibration Date (s) : 08/31/99 

Calibration Times: 1113 1342 

Page 1 of 1 

COMPOUND --------------------------- --------------------------- 
Benzoic Acid 
2,4-Dinitrophenol 
4,6-Dinitro-2-methylphenol 

FORM V I  LINEAR 

SLOPE ---------------- ---------------- 
0.426640 
0: 170899 
0.134114 

INTERCEPT ---------------- -------...-------- 
-0.134502 
-0.070561 
-0.040481 

# = Column used to flag R2 values that fai .. * = R2 value 



58 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Name: SWL-TULSA Contract: ZONE G I  REL -@"% 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Lab File ID: A9090201.D DFTPP Injection Date: 09/02/99 

Instrument ID: KP70A DFTPP Injection Time: 1138 

CLIENT 
SAMPLE NO. --------------- --------------- 

SSTDO80 
SSTD160 
SSTDO20 
ssTD120 
SSTDO~O 

m/e ----- 
51 
68 
69 
70 
127 
197 
198 
199 
275 
365 
4 4 1  
442  
4 4 3  

LAB 
SAMPLE ID -------------- -------------- 

SSTDOBO 
SSTD160 
SSTD020 
SSTD120 
SSTD050 
LD0901WA 
39843.08RE 

LAB 
FILE ID -------------- 

A9090202.D 
A9090203.D 
A9090204.D 
A9090205.D 
A9090206.D 
A9090211.D 
A9090213.D 

1-Value is % mass 6 9 .  2-Value is % mass 442 
i 

fHIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MSr MSD, BLANKS, AND S T A N D W y  

DATE 
ANALYZED ---------- ---------- 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 
09/02/99 

-- 

I O N  ABTJNCANCE CRITERIA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - . - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
30.0 - 60.0% of mass 198 
Less than 2.0% of mass 69 
Mass 69 relative abundance 
Less than 2.0% of mass 69 
40.0 - 60.0% of mass 198 
Less than 1.0% of mass 198 
Base peak, 100% relative abundance 
5.0 - 9.0% of mass 198 
10.0 - 30.0% of mass 198 
Greater than 1.00% of mass 198 
Present, but less than mass 443. 
Greater chan 40.0% of mass 298 
17.0 - 23.0% of mass 442 

TIME 
ANALYZED ---------- ---------- 

1257 
1335 
1413 
1451 
1528 
1850 
2017 

% RELATIVE 
ABUNDANCE --------_-____ ---------_____ 

5 5 . 9  
0.0 ( 0.0)1 
60.1 
O l 5 9 - 8 . 2 1 .  

48.4 
0.0 

100.0 
8 - 4  

22.8 
1.7 
9.9 

62.8 
12.6 ( 20.1)2 

page 1 of 1 

FORM V SV 



68 
SEMIVOLATILE ORGANICS I N I T I A L  CALIBRATION DATA 

,ab Name: SWL-TULSA Contract: ZONE G I  REL 

,ab Code : SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Instrument I D :  HP70A Calibration Date ( s )  : 09/02/99 

Calibration Times: 1257 1528 

LAB FILE ID: RRF20 = A9090204.D RRFSO = A9090206.D 
RRF80 = A9090202.D RRF120= A9090205.D RRF160= A9090203 .D 

- 
RRF ------ ------ 
1.342 
1.011 
1.030 
1.122 
1.148 
0.859 
1.085 
0.852 
1.603 
0.937 
0.800 
0 -452 
0.286 
0.556 
'0.149 
0.250 
0.364 
0.370 
0.257 
0.296 
0.843 
0.359 
0.161 
0.277 
0.576 

COMPOUND IRRF20 IRRF5O IRRF8O 1 ............................ ------ ------ ------ ---------------------------- ------ ------ ------ 
Phenol 
bis (2 -Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis (2-Chloroisopropyl) ether_ 
4-Methylphenol 
N-Nitroso-di-n-propylamine- 
Hexachloroethane 
Nitrobenzene I 
lsophorone 
2-Nitxo~henol 

methane 

Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline - - 

I I I I 
: = CCC Compound, must have % RSD < 3 0 . 0  =I 
'11 non-SPCC compounds must meet a minimum RRF of C 
mpounds with % RSD values > 15.0 must be analyze< 

)CC corn~o~nd' 
1.01. 
I by linear re5 

FORM VI SV 



6C 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

Jab Name: SWL-TULSA Contract: ZONE G I  REL 
'="? 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Instrument ID: HP70A Calibration Date ( s )  : 09/02/99 

FORM VI SV 

Calibration Times: 1257 1528 

LAB FILE ID: RRF20 = A9090204.D RRF50 = A9090206.D 
RRF80 = A9090202.D RRF120= A9090205.D RRF16O= A9090203.D 

COMPOUND 
---------+------------------ ----------------------*----- 

Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether- 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol- 
N-Nitrosodiphenylamine (1)- 
4-Bromophenyl-phenylether- 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

RRF20 
------ ------ 
1.367 
0.232 
1.067 
0.610 
1.109 
0.203 
0.069 
0.380 
0.180 
0.227 
0.097 
0.909 

RRF50 
------ 
-----A 

1.280 
0.290 
1.070 
0.564 
1.063 
0.248 
0.094 
0.384 
0.178 
0.215 
0.105 
0.831 

Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3*-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis(2-Ethylhexy1)phthalate- 
Di-n-octylphthalate 
Benzo (b) f luoranthene 
Benzo (k) Eluoranthene 
Benzo (a) pyrene 
Indeno I l , 2 , 3  - cd) pyrene 
Dibenz (a, h) anthracene 
Benzo (g, h, i) pexylene 
Pyridine 
----=------=========----==== 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol -dS 
2-~luorophenol 
2,4,6-Trrbromophenol 

(1) Cannot be seperated from 
= CCC Compound, must have % RSD c 30.0 # = SPCC Compound 
LI non-SPCC compounds must meet a minimum RRF of 0.01; . . 

.Zornpounds with % RSD values > 15.0 must be analyzed by linear regression 
\ 

0.781 
0,752 
0.934 
0.939 
1.058 
0.440 
0.312 
0.946 
0.946 
0.646 
0.982 
1.122 
0.854 
0.843 
1.131 
0.976 
0.943 
0.823 

====== 
0.278 
0.934 
0.797 
1.174 
0.817 
0.079 

amine 

0.799 
0.742 
0.878 
0.956 
1.075 
0.397 
0.270 
0,932 
0.966 
0.546 
0.804 
1.253 
0.756 
0.874 
1.167 
1.033 
0.972 
0.799 

1----= 

0.272 
1.005 
0.823 
1.224 
0.862 
0.085 

D- 

RRF80 ------ ------ 
1.302 
0.340 
1.076 
0.586 
1.097 
0.286 
0.115 
0.372 
0.176 
0.217 
0.118 
0.835 

0.790 

RRF16O ------ ------ 
1.277 
0.350 
1.046 
0.556 
1.036 
0.295 
0.127 
0.382 
0.179 
0.218 
0.118 
0.839 

RRF120 ------ ------ 
1.252 
0.339 
1.047 
0.553 
1.038 
0.283 
0.120 
0.384 
0.176 
0.220 
0.120 
0.851 

0.783 

- 
RRF ------ ------ 
1.296 
0.310 
1.061 
0.574 
1.069 
0.263 
0.105 
0.380 
0.178 
0.219 
0.112 
0.853 

0.769 
0.973 
0.950 
1.103 
0.485 
0.360 
0.925 
0.931 
0.703 
1.097 
0.991 
1.038 
0.895 
1.121 
0.989 
0.987 
0.748 

='---- 
0.283 
0.965 
0.841 
1.164 
0.838 
0.092 

0,799 0.790 
0.783 
0.986 
0.968 
1.098 
0.494 
0.332 
0.910 
0.948, 
0.719 
1.151 
1.062 
0.958 
0.892 
1.140 
0.984 
1.016 
0.891 

====== 
0.292 
0..902 
0.852 
1.157 
0.824 
0.094 

0.760 
0.983 
0.947 
1.081 
0.496 
0.344 
0.897 
0.911 
0.725 
1.182 
1.058 
0.896 
0.911 
1.154 
0.951 
0.968 
0.795 

====== 
0.295 
0.925 
0.822 
1.171 
0.816 
0.090 

0.761 
0.951 
0.952 
1.083 
0.462 
0.324 
0.922 
0.940 
0.668 
1.043 
1.097 
0.900 
0.883 
1.143 
0.987 
0.977 
0.811 

====== 
0.284 
0.946 
0.827 
1.178 
0.831 
0.088 



6C 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

,ab Name : SWL-TULSA Contract: ZONE G ,  REL 

Lab Code: SWOK Case N o . :  ENSAFE SAS No.: SDG No.: 39843 

Instrument ID: HP70A Calibration Date ( s )  : 0 9 / 0 2 / 9 9  

Calibration Times: 1257 1528 

1 LAB FILE ID: RRF20 = A9090204.D RRF50 = A9090206.D I 

= CCC Compound, must have %'RSD < i0.0 ' a k c  cornbound 

COMPOUND ---------------------------- 
I_-------------------------- 

2-Chlorophenol-d4 
1,2-Dichlorobenzene-d4 

% 

RSD ----- ----- 
2 . 4  
6.0 

All non-SPCC compounds must meet a minimum RRF of 0.01. 
- 

Compounds with % RSD values > 15.0 must be analyzed by linear regression 
- 

RRF20 ------ 
-I---- 

0.993 
0.808 

FORM V I ~ S V  

RRF50 ------ ------ 
0 .948  
0.751 

RRF80 ------ ------ 
0.940 
0.720 

RRF120 ------ ------ 
0.934 
0.697 

RRFIGO ------ ------ 
0.958 
0.710 

- 
RRF ------ 

I----- 

0 . 3 5 5  
0.737 



6 
SEMIVOLATILE INITIAL CALIBRATION : LINEAR REGRESSION SUMMARY 

J Name: SWL-TULSA Contract: ZONE G, REL 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 -% 

Instrument ID: HP70A Calibration Date ( s )  : 09/02/99 

Calibration Times: 1257 1528 

Page 1 of 1 

SSTD020 = A9090204.D SSTD050 = A9090206.D SSTDOSO = A9090202.D 
SSTDlZO = A909020S.D SSTD160 = A9090203.D 

FORM VI LINEAR 

COMPOUND ........................... 
---ll-_---ll_-__-d-----d--- 

2,6-Dinitrotoluene 
2,4-Dinitrophenol 
4-Nitrophenol 
2,4-Din~trotoluene 
4,6-Dinitro-2-methylphenol 

# = Column used to flag R2 values that fail. + = R2 value < 0.99 

SLOPE 
---------I------ __-___---------- 

0.242062 
0.180063 
0.144216 - 
0.368008 ' 

0.135906 

INTERCEPT --------________ 
- - - - - - - - _ _ _ _ _ _ _ _ ' _ _ _ - - - -  

-0.057904 
-0.074937 
-0.024716 
-0.075878 
-0.042568 

R2 # .  _ _ - _ _ _ _  
0.999 
0.994 
0 . 9 9 9 -  
0.999 
0 -998 



5B 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) ' 

,ab Name: SWL-TULSA Contract: ZONE G, REL 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Lab File ID: A9090301.D DFTPP Injection Date: 09/03/99 

Instrument ID : HP70A DFTPP Injection Time: 0838 

30.0 
Less 
Mass 
Less 
40.0 
Less 
Base 
5.0 

ION ABUNCANCE CRITERIA ..................................................... ..................................................... 
- 60.0% of mass 198 
than 2 . 0 %  of mass 69 
69 relative abundance 
than 2.0% of mass 69 

% RELATIVE 
Al3iBUNDANCE I -------------- -------------- 

- 6 0 . 0 %  of mass 198 
than 1.0% of mass 198 
peak, 100% relative abundanc 
9 .O% of mass 198 

10.0 - 3  
Greater 
Presen t ,  
Greater 
17.0 - 2 

0.0% 
than 
but 
than 
3.0% 

of mass 198 
1.00% of mass 19 
less than mass 443 
40.0% of mass 198 I 

I 1-Value is % mass 69 
1 I 

2-Value is % mass 4 4 2  

I' X I S  CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS : 

page 1 of 1 

CLIENT 
SAMPLE NO. 

--------------- --------------- 
SSTDO80 
SBLK2 
LCS2 

FORM V SV 

LAB 
SAMPLE ID -------------- -------------- 

SSTDO80 
BLO901WA 
LCO901WA 

LAB 
FILE  ID -------------- -------------- 

A9090302.D 
A9090304 .D 
A9090308.D 

1 
--*- 

- - -- - - - . - 

DATE 
ANALYZED ---------- ---------- 
09/03/99 
09/03/99 
09/03/99 

TIME 
ANALYZED ---------- ---------- 

0900 
1013 
1241 

-- 



7B 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

.ab Name: SWL-TULSA Contract: ZONE G,  REL 
H-4 

L a b  Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 3?043 

Instrument ID: HP70A CalibrationDate: 09/03/99 Time: 0900 

Lab File ID: A9090302.D Init. Calib. Date ( s )  : 09/02/99 09/02/99 

Init. Calib. Times: 1257 1528 

FORM VII SV 

RRF50 
====== 
1.380 
1.052' 
1.034 
.1.119 
1.142 
0.856 
1.047 
0.852 
1.602 
0.954 
0.826 
0.454 
0.303 
0.S71 
0.157 
0.253 
0.399 
0.376 
0.255 
0.286 
0.847 
0.363 
0.160 
0.282 
0.576 
0.213 
0.298 
0.332 
0.846 
0.275 
1.026 
1.359 
0.215 
0.257 
0.914 
0.140 

- 0.138' 
1.320 
0.340 
1.070 

COMPOUND 
============================ 
Phenol 
bis (2-Chloroethyl) ether 
2 -Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichloxobenzene 
Benzyl Alc~hol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropy1)ether- 
4-Methylphenol 
N-Nitroso-di-n-propylamine- 
Hexachloroethane 
Nit robenzene 
I sophorone 
2-Nitrophenol 
2,4-~irnethylphenol 
Benzoic Acid 
bis (2 -Chloroethoxy) methane- 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadieneee 
2,4,6-Trichlorophenol 

- 

2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dlnitrotoluene 
3-Nitroaniline 
Acenaphthefie 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzof uran 
2,4-Dinitrotoluene 
Diethylphthalate 

MIN 
RRF 

=.==== 

0.050 

- 
RRF 

====== 
,1.342 
1.011 
1.030 
1.122 
1.148 
0.859 
1.085 
0.852 
1.603 
0.937 
0.800 
0.452 
0.286 
0.556 
0.149 
0.250 
0.364 
0.370 
0.257 
0.296 
0.843 
0.359 
0.161 
0.277 
0.576 
0.233 
0.296 
0.319 
0.839 
0.256 
1.017 
1.375 
0.199 
0.246 
0.925 
0.127 
0.124 
1.296 
0.310 
1.061 

%D 
====== 

2.8 
4.0 
0.4 
-0.1 
-0.5 
-0.3 
-3.5 
0.0 
0.1 
1.8 
3.2 
0.4 
5.9 
2.7 
5 - 4  
1.2 

MAX 
%D 

---- 
20.0 

20.0 

20.0 

20.0 

20.0 
20.0 

20.0 

20.0 

0.050 

0.050 
0-050 

9.6 
1.6 
-0.6 
-3.2 
0.5 
1-1 
-0.6 
1.8 
0.0 
-8.4 
0.7 
4.1 
0.8 
7.4 
0.9 
-1.0 
8.0 
4.5 
-1.0 
10.2 
11.3 
1.8 
9.7 
0.8 



7C 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

LI Name: SWL-TWLSA Contract: ZONE G,  EL 
xb Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 3 3 2 4 3  

Instrument ID: HP70A Calibration Date: 09/03/99 Time: 0900 

Lab File ID: A9090302.D Init. Calib. Date(s): 09/02/99 09/02 /99  

Init. C a l i b .  Times: 1257 1528 

FORM VII SV 

M I N  
RRF 

----- ----- 

----- ----- 

RRFSO ------ ------ 
0.556 
1.076 
0.284 
0.117 
0.386 
0.175 
0.214 
0.114 
0.854 
0.799 
0.784 
1.001 
0.960 
0.998 
0.468 
0.324 
0.886 

COMPOUND 
___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ d 4 - - - - - - -  
____________ -____4 - - - - - - - - - -  

4-ChlorophenyX-phenylether- 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol_ 
N-Nitrosodiphenylamine (1)- 
4-Bromophenyl-phenylether- 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphchalate 
3,3'-Dichlorobenzidine 
Benzo (a) anthracene 

- 
RRF ------ ------ 
0.574 
1.069 
0.263 
0.105 
0.380 
0.178 
0.219 
0.112 
0.853 
0.790 
0,761 
0.951 
0.952 
1.083 
01462 
0.324, 
0.922 

%D ------ 
-----I 

-3.1 
0.6 
8.0 
11.4 
1.6 
-1.5 
-2.1 
1.8 
0.1 
1.1 
3.0 
5.2 
0.8 
-7 18 
1.3 
0.0 

-3.9 
-7.0 
0.9 
10.4 
-9.1 
15 -9 
1.2 
8 - 3  
3.3 
6 - 3  
12.4 ------ ------ 
3.9 

- 2 . 8  
-6.0 
2.3 
1.8 
8 . 0  
1.9 
0 . 0  

Chrysene 
bis (2-Ethylhexyl) phthalate - 
Di-n-octylphthalate 
Benzo (b) f luoranthene 
Benzo (k) f luoranthene 
Benzo (a) pyrene 
Indeno ( l,2,3 - cd) pyrene 
Dibenz (a, h) anthracene 
Benzo (g, h, i) perylene 
Pyridine ............................ ............................ 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Trlbromophenol 
2.-Chlorophenol-d4 
1,2-Dichlorobenzene-d4 

(1) Cannot be seperated from 

MAX 
%D 

--4- ---- 

20.0 

20.0 

20.0 

20.0 

---- ---- 

0.940 
0.668 
1.043 
1.097 
0.900 
0.883 
1.143 
0.987 
0.977 
0.811 

------ ------ 
0,284 
0.946 
0.827 
1.178 
0.831 
0.088 
0.955 
0.737 

D->- 

0.874 
0.674 
1.151 
0.995 
1.043 
0.894 
1.238 
1.020 
1.039 
0.912 ------ ------ 
0.295 
0.919 
0.777 
1.205 
0.846 
0.095 
0.973 
0.737 



8B 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

dab Name: SWL-TULSA Contract: ZONE G, REL '"r 

L a b  Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

L a b  File ID (Standard) : A9082607 Date Analyzed: 08/26/99 

Instrument ID: HP70A Time Analyzed: 1427 

IS1 (DCB) = 1,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-d8 
IS3 (ANT) = Acenaphthene-dl0 

--------------- -_-____-------- 
12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT ____--_-------- __------------- 
CLIENT SAMPLE - 

NO. 
--_I--_-------- -_------------- 
SBLKl 
LCSl 
008GSP1601 
008GSP1701 
008GSPl801 - 

008GSP1401 
008GSP1501 
008GSP1001 

AREA UPPER LIMIT = +loo% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

IS1 {DCB) 
AREA # 

---------+ ---------- 
88027 

176054 
44014 ---------- 

--------I- 

- -  

---------_ 
76798 
100191 
100547 
103518 
98985 

108585 
109449 
114088 

1 
FORM VIIX SV-1 ? 

RT # 
------- ------- 

5.62 
6.12 
5.12 -_----- 

---I--- 

__----- 
--I---- 

5.62 
5.62 
5.62 
5.62 
5.62 
5.62 
5.61 
5 . 6 2  

IS2 (NPT) 
AREA # ---------- ---------- 
320202 
640404 
160101 

----I----- ---------- 
- - - . - . - 

---------- ---------- 
,270803 
365551 
354588 
372181 
354602 
386224 
396402 
403346 

RT # ------- 
---I--- 

7.93 
8.43 
7.43 ------- ------- 

. . . .. . 

-----I- 

7.94 
7.93 
7.92 
7.92 
7.93 
7.92 
7.92 
7.92 

IS3 (ANT) 
AREA # 

---I------ 
-_I_-d__-- 

230517 
461034 
115259 - _ _ _ _ _ _ _ - -  

----I-__-- 

. . . . . . . . - - 

_ _ _ _ _ _ _ _ - -  
----I-__-- 

192059 
258666 
263275 
260904 
263470 
277070 
301432 
289878 

RT # _ _ _ _ _ _ _  
11.32 
11.82 
10.82 -___--- 
---I--_ 

. . 

_ _ _ _ - - _  
--I-__- 

11.32 
11.32 
11.32 
11.32 
11.32 
11.31 
11.31 
11.31 

- -% 

- & 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

LI N a m e :  SWL-TULSA Contract: ZONE G, REL 

-.ab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Lab F i l e  ID (Standard) : A9082607 Date Analyzed: 08/26/99 

1 n s t r u m e n t  I D  : HP70A T i m e  Analyzed: 1427 

I S 4  (PKN) = P h e n a n t h r e n e - d l 0  
TS5 (CRY) = Chrysene-dl2 
IS6 (PRY) = Perylene-dl2 

AREA UPPER L I M I T  = 9100% of internal standard area 
AREA LOWER L I M I T  = - 50% of internal standard area 
RT UPPER L I M I T  = + 0 . 5 0  minutes of internal standard RT 
RT LOWER L I M I T  = -0.50 minutes of internal standard RT 

--------------- --------------- 
12 HOUR STD 
UPPER L I M I T  
LOWER L I M I T  

_ _ _ _ _ C _ _ _ _ _ _ _ _ d  --------------- 
C L I E N T  SAMPLE 

NO. --------------- --------------- 
SBLKl 
LCSI 
008GSP1601 
008GSP1701 
008GSP1801 
008GSP1401 
008GSP1501 
008GSP1001 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

RT # ------- ------- 
14.07 
14.57 
13.57 
---I--- ------- 

------- ------- 
14.06 
14.07 
14 .06  
14.06 
14.06 
14.05 
14.06 
14.06 

1 

IS4 (PHN) 
AREA # 

Ad--------  ---------- 
468427 
936854 
234214 ---------- ---------- 

---------- 
389358 
537458 
522533 
513220 
494723 
543507 
574049 
550721 

page 1 of 1 

FORM V I I I  SV-2 

1 

IS5 (CRY) 
AREA # ---------- ---------- 
484673 

XT # ------- ------- 
, 18.97 

IS6 (PRY) 
AREA # 

---------- ---------- 
465809  

969346 
242337 ---------- ---------- 

---------- ---------- 
383158 
484794 
483580 
505990 
475687 
472446 
531540 
491925 

RT # ------- ------- 
21.42 

931618 
232905 

---------- ---------- 

---------- ---------- 
372122 
529867 
533402 
512936 
483947 
534544 
567409 
530070 

19.47 
18.47 --__--- ------- 

------- ------- 
18.97 
18.97 
18.98 
18.97 
18-96 
18.96 
18.97 
18.96 

21.92 
20.92 ------- --*---- 

------- ------- 
21.43 
21.42 
21.42 
21.42 
21.41 
21.41 
21.41 
21.42 



8B 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Jab Name: SWL-TULSA Contract: ZONE G, REL #*- 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Lab File ID (Standard) : A9083102 Date Analyzed: 08/31/99 

Instrument ID: HP70A Time Analyzed: 1113 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

IS1 (DCB) = 1,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-d8 
IS3  (ANT) = Acenaphthene-dl0 

AREA UPPER LIMIT = +loo% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

=============== 
12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

==-==========-= 

CLIENT SAMPLE 
NO. ----------- --------------- 

008GSP1301 - 
008GSP1201 
008GSP1101 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

age 1 of 1 

IS1 (DCB) 
AREA # 

======---- 
97544 

195088 
48772 

========== 

---------- ---------- 
115885 
118349 
147803 

FORM VIII SV-I 

RT # 
======= 

5.57 
6.07 
5.07 

======= 

------- ------- 
5.58 
5.58 
5.57 

IS2 (NPT) 
AREA # 

========t= 

335897 
671794 
167949- 

========== 

---------- ---------- 
411767 
433951 
543040 

RT # 
======= 
7.88 
8.38 
7.38 

======= 

------- ------- 
7.88 
7.88 
7.88 

IS3 (ANT) 
AREA # 

========== 
.241508 
483016 
120754 

========== 

---------- 
- - -mu- - - - -  

297343 
317650 
387277 

RT # 
j====== 

11 -27 
11.77 
10.77 

======= 

------- ------- 
11.27 
11.27 
11.27 

- y. 
- - 

--.- 

- 



8C 
SEMIVOLATILE INTERNAL STANDILRD AREA AND RT SUMMARY 

,b Name: SWL-TULSA Contract: ZONE G, REL 

T a b  Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Lab F i l e  ID (Standard) : A9083102 Date Analyzed: 08/31/99 

Instrument ID: HP70A Time Analyzed: 1113 

--------------- --------------- 
12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT --------------- 

-me--- - - - - - - - - -  

CLIENT SAMPLE 
NO. 

AREA # 
---------- ---------- 

437295 
874590 
218648 ---------- ---------- 

IS5 (CRY)  IS6 (PRY) 
AREA # RT # AREA # R T  # ---------- ------- ---------- ------- ---------- ------- ---------- ------- 
385036 18.91 380269 21.36 

IS4 ( P m )  = Phenanthrene-dl0 
IS5 (CRY) = Chrysene-dl2 
IS6 (PRY) = Perylene-dl2 

AREA UPPER LIMIT = +loo% of internal standard area 
AREA LOWER LIMIT = - 50% of i n t e r n a l  standard area 
RT UPPER LIMIT = +0.50 minutes of i n t e r n a l  standard RT 
RT LOWER LIMIT = -0.50 minutes of i n t e r n a l  standard RT 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

FORM VIII SV-2 



8B 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

&ab Name: SWL-TULSA Contract: ZONE G ,  REL - 
Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Lab ~ i l e  ID (Standard) : A9090202 Date Analyzed: 09/02/99 

Instrument ID: HP70A Time Analyzed: 1257 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

IS1 (DCB) = 1,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-d8 
IS3 (ANT) = Acenaphthene-dl0 

AREA UPPER LIMIT = +loo% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = - 0 . 5 0  minutes of internal standard RT 

--------------- --------------- 
12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT --------------- --------------- 
CLIENT SAMPLE 

NO. --------------- --------------- 
LCSD2 
008GSP1701RE 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

age 1 of 1 

IS1 (DCB) 
AREA # 

---------- ---------- 
90746 
181492 
45373 ---------- ---------- 

---------- ---------- 
108630 
112698 

FORM VLII SV- 1' 

RT # 
------- ------- 
5.45 
5.95 
4 . 9 5  

------- ------- 

------- ------- 
5.45 
5.45 

IS2 (NPT) 
AREA # ---------- ---------- 
334591 
669182 
167296 ---------- ---------- 

---------- ---------- 
378306 
403314 

-7 

RT # ------- ------- 
7.76 
8.26 
7.26 ------- ------- 

------- ------- 
7.76 
7.75 

IS3 (ANT} 
AREA # ---------- ---------- 
238314 
476628 
119157 ---------- ---------- 

---------- ---------- 
269192 
290919 

RT # 
------- 
11.14 
11.64 
10.64 ------- ------- 

------- ------- 
11.14 
11.14 



8C 
SEMIVOLATILE INTERNU STANDARD AREA AND RT SUMMARY 

LI Name: SWL-TWLSA Contract: ZONE G, REL 

T A a b  Code: SWOK Case No.: ENSAFE SAS No.: SDG No,: 39843 

Lab File ID (Standard) : A9090202 Date Analyzed: 09/02/99 

Instrument ID: HP70A Time Analyzed: 1257 

IS4 (PHN) 
AREA # RT # 

--------------- ---------- ------- 
- -A&-- - - - - - - - - -  ---------- ------- 

12 HOUR STD 477265 13.87 
UPPER LIMIT 
LOWER LIMIT 1 238633 13.37 

954530 1 14-37 

--------------- --------------- 
CLIENT SAMPLE 

NO. --------------- 
- - - - - - - - - - -A=--  

LCSD2 
008GSP1701RE 

IS4 (PEW) = Phenanthrene-dl0 
IS5 (CRY) = Chrysene-dl2 
IS6 (PRY) = Perylene-dl2 

AREA UPPER LIMIT  = +ZOO% of internal standard area 
AREA LOWER LIMIT = - 501 of internal standard area 
RT UPPER LIMIT  = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0'.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk.  
* Values outside of QC limits. 

FORM VIII SV-2 



8 
SEMIVOLATILE INTERNAL STA 

3 
DA.XD AREA AND RT SUMMARY 

Aab Name: SWL-TULSA Contract: ZONE: G, REL 
+--% 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Lab File ID (Standard) : A9090302 Date Analyzed: 09/03/99 

Instrument ID: HP70A Time Analyzed: 0900 

IS1 (DCB) 
AREA # ---------- ---------- 
86510 
173020 
43255 ---------- ---------- 

IS3 (ANT) 
AREA # ---------- ---------- 
229587 
459174 
114794 ---------- ---------- 

--------------- --------------- 
12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT --------------- --------------- 

CLIENT SAMPLE 
NO. 

--------------- 
SBLK2 - 
LCS2 

IS1 (DCB) = 1,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-d8 
IS3 (ANT) = Acenaphthene-dl0 

AREA UPPER LIMIT = +100% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

FORM VIII SV-1 



8C 
SEMIVOLATILE INTERNAL STANDARD AFiEA AND RT SUMMARY 

a Name: SWL-TULSA Contract :  ZONE G ,  REL 

ab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

L a b  F i l e  ID (Standard): A9090302 Date Analyzed: 09/03/99 

Instrument ID: HP70A Time Analyzed: 0900 

IS4  (PHN) 
AREA # 

---------- ---------- 
434801 
869602 
217401 ---------- ---------- 

IS5  (CRY) IS6 (PRY) 
AREA # 

- -A*---- - -  ---------- 
405742 
811484 
202871 

AREA # ---------- ---------- 
434057 
868114  
217029 

--------------- --------------- 
12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

--------------- 
CLIENT SAMPLE 

NO. 
--------------- --------------- 
SBLK2 
LCS2 

IS4 ( P m )  = Phenanthrene-dl0 
IS5 (CRY) = Chrysene-dl2 
IS6 (PRY) = Perylene-dl2 

AREA UPPER LIMIT = +100% of i n t e rna l  standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

FORM VIII SV-2 



HEARTLAND ESI SVOA 15 

BLANK SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

Blank qualification guidelines: 

a) If a compound is found in the blank but not  in the sample, no action is 
taken. 

b) Any compound (other than listed below) detected in the sample, which 
was also detected in the associated blank, must be qualified by elevating 
the limit of detection or adjusting the limit of detection to the sa.mple 
result, when the sample concentration is less than five (5) times the 
blank concentration. For the following four (4) compounds, the results 
are qualified by elevating the limit of detection or adjusting the limit of  
detection t o  the sample result, when the sample concentration is less 
than ten (1 0) times the blank concentration. 

Common laboratory contaminants: phthalates 

C) The reviewer shou{d take note that the blank analysis may not involve 
the same weights, volumes or dilution factors as associated samples. 
These factors must be taken into consideration when applying the 5X 
and 1 OX criteria. 

d) In addition, the reviewer must review the trip blanks, rinseate blanks and 
field blanks (if they were submitted wi th  the data package) and all 
associated samples. Apply the same data validation guidelines used in 
assessing the method blanks. 

e 1 Qualification/Action codes: 

U - The sample result is greater than the CRQL and less than ten 
times (10X) the blank value. Cross out the "8" flag and qualify 
the sample result wi th  a "U". 

CRQL - The sample result is less than the CRQL and less than ten 
times (1 OX) the blank value. Reject the sample result, cross out  
the "B" flag, and report the CRQL. 

greater 
No Action - The sample result is greater than the CRQL and 

than ten times (10X) the blank value. 



L a b  Name: SWL-TULSA 

4B Bm.YC . ' ; 'LE NO . 
SEMIVOLATILE METHOD BLANK SUMMARY 

I I 

Contract: ZONE G, REL I SBLKl I 
Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Lab File ID: A9082609 

Instrument ID: HP70A 

Lab Sample ID: BLOI:OS!;CA 

Date Extracted: 08/07/99 

Matrix: (soil/water) WATER Date Analyzed: 08/26/99 

Level : (low/rned) LOW Time Analyzed: 1543 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

Comments : ---- 
/ 

page 1 of 1 

CLIENT 
SAMPLE NO. -__-_______-___ -----------_--- 

LCSl 
008GSP1601 
008GSP1701 
008GSP1801 
008GSP1401 
008GSP1501 
008GSP1001 
008GSP1301 
008GSP1201 
OOBGSP1101 

FORM IV s v  

LAB 
FILE ID 

_ - _ - _ - _ - _ 4 - d - d . - - - - - d - - - - - - - -  -------------- 
A9082611 
A9082617 
A9082618 
A9082619 
A9082620 
A9082621 
A9082622 
A9083108 
A9083109 
A9083110 

LAEI 
SAMPLE ID 

--A*---------- 

LD0807WA 
39843.07 
39843 -08 
39843.09 
39843.05 
39843.06 
39843.01 
39843.04 
39843 -03 
39843 -02 

TIME 
ANALYZED 

----*----- ---------- 
08/26/99 
08/26/99 
08/26/99 
08/26/99 
08/26/99 
08/26/99 
08/26/99 
08/31/99 
08/31/99 
08/31/99 

I 



48 BLANK SAMPLE NC 
SEMIVOLATILE METHOD BLANK SUfvIMllRY 

1. 

I SBLK2 
L a b  Name: SWL-TULSA Contract: ZONE G, REL v 
Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

Lab File ID: A9090304 Lab Sample ID: BL0901WA 

Instrument ID: HP70A Date Extracted: 09/01/99 

Matrix: (soil/waterl WATER Date Analyzed: 09/03/99--~ ~ - 

Level:(low/med) LOW Time Analyzed: 1013 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

CLIENT LAB LAB TIME I SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

Comments : 
b 

u u 

page 1 of 1 

FORM IV SV 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

b Name : SWL-TULSA Contract: ZONE G, REL 

Lab Code: SWOK Case No. : ENSAFE SAS No. : SDG N o .  : 39843 

QC LIMITS 
(NBZ)  = Nitrobenzene-d5 (35-114)  
(FBP) = 2-Fluorobiphenyl (43-116)  
(TPH) = Terphenyl -d14 
(PHL) = Phenol-d5 (10-110)  
(2FP) = 2-Fluorophenol (21-110)  
(TBP) = 2,4,6-Tribromophenol (10-123)  
(2CP) = 2-Chlorophenol-d4 (33-110)  
(DCB) = 1,2-Dichlorobenzene-d4 (16-110)  

CLIENT 
SAMPLE NO. --------------- --------------- 

SBLKI 
SBLK2 
LCS 1 
008GSP1601 
008GSP1701 # 
008GSP1801 
008GSP1401 
008GSP1501 
008GSP1001 
008GSP1301 
008GSP1201 
008GSPl101 
LCSD2 
008GSP170lRE 
LCS2 

# Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate diluted out 

S 1  
( N s Z ) #  ------ ------ 

-- 

62 
103 
78 
90 - 

F 3  * 
8 3  
6 5  
84 
70 
85 
62 
82 
90 
101 
111 

page 1 of 1 

S2 
(FBP)# ------ ------ 

..- 

6 9  
114 

82 

) 

$3 
(TPH) # 
====== 
- .  

10.6 
13 5 
112 

S 4  
(PHLI# 
==---- 

-~ - 

65 
32 
75 

S5 
(2FP)# 
=----- 
~- 

5 5  
51 
68 

S 6  
(TBP)# 
====== 

56 
94 
74 

S 7  
(2CP) # 
====== 

60 
82 
7 2  

58 
(DCB) # 
====== ......... 

5 2  
97  
65 

TOT 
OUT --- - -.-. 

0 
0 
0 



3 
WATER SEMIVOLATILE SEMIVOLATILE LABOF!ATORY CONTROL SPIKE RECOVF'CV.:' 

uab Name: SWL-TULSA Contract: ZONE G, REL 
-5 

L a b  Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39843 

LCS Sample NO.: LCS1 

# Column to be used to flag recovery values 

Values outside of QC limits 

Spike Recovery: 0 out of 11 outside limits 4 '% 

- ~ -~ - -- - ~ ~ -~ 

Comments : 

COMPOUND -------------------------- -------------------------- 
Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N - ~ i t r o s o - d i - n - p r o p r -  
1,2,4-Trichlorobenzene- 
4-Chloro-3-methylphenol - 
Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 

page I of 1 a 

SPIKE 
. ADDED 
(ug/L) --------- 

-em--- - - -  

75 
75 
50 
50 
50 
75 
50 
75 
50 
75 
50 

LCS 
CONCENTRATION 

(ug/L) ------------- ------------- 
52 
56 
33  
43 
3 3  
61 
40 
55 
39 
51 
52 

FORM 111 

LCS 
- % - 

REC # 
------ ------ 

69 
75 
6 6  
86 
66 
81 
80 
73 
78 
68 

104 

Qc 
LIMITS 
REC. 

------ ------ 
10-102 
2 7 - 9 4  
30- 81 
28- 95 
32- 86 
3 2 - 9 2  
41- 93 
10-135 
3 9 - 9 4  
10-118 
40-112 



3 
WATER SEMIVOmTILE SEMIVOLATILE LABORATORY CONTROL SPIXE/DUPLICATE RECOVERY 

uab Name: SWL-TULSA Contract : ZONE G, REL 

ab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 3 9 8 4 7  

LCS Sample NO. : LCS2 

# Column to be used to flag recovery values 

* Values outside of QC limits 

. . - - . 

COMPOUND .......................... .......................... 
Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-~itroso-di-n-propr- 
1,2,4-Trichlorobenzene 
4-~hloro-3-methylphenoc 
Acenaphthene 
4-Nitrophenol 
2,4-Din~trotoluene 
Pentachloxophenol 
Pyrene 

I 
COMPOUND I==--- -==================== 
Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-~itroso-di-n-prop= - 
1,2,4-Trichlorobenzene- 
4-Chloro-3-methylphenol - 
Acenaphthene 
4-Nitrophenol 
2,4 -Dinltrotoluene 
Pentachlorophenol 
Pyrene 

RPD: 0 out of 11 outside limits 
Spike Recovery: 11 out of 22 outside limits 

SPIKE 
- ADDED. 
(ug/L) --------- --------- 
75 
75 
50 
50 
50 
75 
50 
75 
50 
75 
50 

Comments : 

Qc - 
LIMITS 
REC. 

------ ------ 
10-102 
27-94 
30- 81 
28- 95 
32- 86 
32- 92 
41- 93 
10-135 
39- 94 
10-118 
40-112 

LCS 
CONCENTRATION 

(ug/L)  ------------- ------------- 
23 
68 
49 
54 
SO 
79 
55 
23 
52 
86 
66 

SPIKE 
ADDED 
(ug/L) 

==== ===== 
75 
75 
50 
50 
50 
75 
50 
75 
50 
75 
50 

FORM 11% 

LCS 
-- - % - 

REC # ------ ------ 
31 
91 
98 * 
108 * 
100 * 
105 * 
110 * 
31 
104 * 
115 
132 * 

LCSD 
CONCENTRATION 

(ug/L) 
===== = ======= 

26 
59 
42 
45 
45 
69 
50 
25 
46 
76 
65 

S- 

RPD # 
====== 
12 
14 
15 
18 
10 
14 
10 
8 
12 
12 
2 

LCSD 
% 

REC # 
====== 

35 
79 
84 * 
90 
90 * 
9 2  
100 * 
33 
92 
101 
130 * 

QC LIMITS 
RPD 

===== 
24 
23 
37 
35 
31 
22 
20 
30 
32 
65 
23 

,- 

REC. 
====== 
10-105 
27- 94 
30- 81 
28- 95 
32- 86 
32- 92 
41- 93 
10-135 
39- 94 
10-118 
40-112 



HEARTLAND ESI SVOA 21 

FIELD DUPLICATE SAMPLE SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

Sample ID: Duplicate Sample ID: 

Matrix: aqueous / non aqueous Units: ug/L ug/Kg 

Water RPDs < 20% RPD 

Soil RPDs < 35% RPD 

Comments: 



SOUTHWEST U S O R A T O R Y  CF OKLAHOMA. INC. 
3rm1vo1ai1~e 

rest Code "Ssm 
'Aethoa :;.846 &:-I: 
'Aatnx .PIU-w.. 

Extract Volume .- . - 3 m t  - - z  

lnltiat Callbrar!on .. :g 5 ;  zz . z z  * = - ,  2 5 "  , A * .  -- ---- i - .-, -...,, unss=J',% SPCCzRF I .1* :5 

Conrinu!nq Lallhnoon i: no -,D = :?*: 'cr LZ: Zw-:curc$ 57: = 1 F  . : 55 

PAGE 1 OF 2 
P a r s  MDCs 

COMPOUNC CAS NUMBE i WATER I SOIL vVATER I Sot1 r 

I 1 uyL ugKg ! uqrL uqKg , 
! 1.2.4-ir~cn~omoenzene '20-82-; -9 230 2 7 5 t 

I 7.2-Drchloronenzene 55-50-1 -0 330 3.7 i 74 1 
1.3-Dtchchloro~emene r I 54'1-73-1 10 . 330 1 4 1  I 31 t 
1 .Mi&loro&nzene I -  1 rQ6.46-7 10 1 330 1 4 2  
2,3,4.6-Terncnloroonenn~ ! 1 5&W2 10 1 330 I 8.2 
2.4.5-Tricnlomonenot I r 95-95-4 50 : 1600 1 6.1 
2.4.6-Trichlorooheno~ I 1 8 a ~ 2  10 1 3 3 0  I 4 6  
2,CDichloroonenor I ' I f20-83-2 10 ! 330 I 4 7  

, 58 
71 
120 1 
85 1 
70 1 

2.4-Dimernwonenot I 1 105-67-9 :O 330 1 4 0  I 2 1 0  I 
2.4D1nrtroonenor I 51-28-5 50 $ 6 0 0 1  7 1  ! 54 I 

!2.4-Oinrtroro1uene '21-14-2 '0 330 ; 2.9 1 74 j 
' 2.6-Dinrrotoluene 506-20-2 - 3  j30 ' 3.1 t 85 1 

!2-~hloronaun1na1ene 31-58-7 - 3  3 0  3 3 53 . 
b 2-Chlorooneno~ 35-57-8 ' 0  530 5 0 32 
;2-~ethvlnaonma1ene 9 1-57-6 '3 Xi0 ? 2 % 43 i 

, 

I 

2-Methv~onenor I 3 4 8 - i  ' 0  330 5.1 . 170 1 
2-Nltman11ine : 58-74-4 '0 i600 I : 4  , 57 1 

2-Nilroonen~l I 88-75-5 "I 530 a 7 7  t 93 ! 
3.3'-D1chtorooenz1orne I 31-94-1 20 660 i j 3 ! 5.4 1 

3-Nlroanmne 0 f 99-09-2 50 ?600 I 57 r 3.6 1 
4 6-Oinnror2-mernvtonenor a 534-52-1 50 '600 I 7 3 I 93 t 
~ramwnenvi-onenvletner I 101-55-3 :O I 330 1 3.1 I 72 1 
b-Chloro-3-me~1of-1eno1 59-50-7 10 330 I 4 1  1 75 1 
*Chloroan~~lne I I t W 7 - 8  : :O 1 330 i 4 6  t 87 1 
k h l o r o o n e ~ o n e n v l e ~ h e r  I : 7005-72-3 I 10 I 330 1 4 1 1 49 1 
Wetnvtoneno~ ! 1 10644-5 I 0  i 330 f 5.0 ) 220 1 
CNitroanr~~ne I t 10001-6 50 8 1600 1 2.5 1 62 1 
W i tmonem I - I 1~0-02-7 50 . '600 r 7 1  I 93 I 

Acenaonmene ! '  r a3-32-9 10 330 I 3.4 1 65 I 
Acenaonthvrene 208-96-6 ' 3  230 , , 63 : C 

1 Anmracene :20-12-7 "3 230 2.7 i 47 
I i3eruola)antnracene , .  5 6-55-3 '0 330 2 i 5 6 1  
Benzot aloyrene 50-32-8 '0 330 I 2.5 r 38 1 
Benzot n rfluorantnene I 205-99-2 0 330 1 2.8 ! 160 1 
Benzota .n.t~pewtene ! 191-24-2 10 j30 i 2.8 1 81 
Benzot~~Awranrnene : 207-08-9 : 0 330 1 4 2  ! 96 ; 
Benzotc aoa I 1 65-85-0 50 :600 1 79 1440 
Bertzvl alconol I I 100-51-6 10 t 330 I 5.2 1 9 8  1 
BuytytPenzwonlhalate I 95-68-7 :o . 330 0 3  1 87 i 
WATER MDLS PERFORMED ON INST V c01/09i98> 
SOIL MDL'S PERFORMED ON INST P <01108198> 
NR = NonRou~ine Somoounas. Analyzea only upon reouesl 



:el cob SOUTHWEST LABORATORY OF CKLAHOMA. INC, 
. - --:~1ar-i6 ; z n i v o ~ a ~ ~ ~ e  

'.:Lh? Test Code . . F ~  ,-M) 

ver Methoo : :. 846 a:-:: 
5.9 'datnx d ~ ~ r - ~ :  I 

Extracr Volume . .-C ."n~ ..: . 
Inttlat Calrbratton : ;: I: IP  .:: -: ..RsD ' z -  ;;:cmncs=~i'% SPCC=RF> *: :5 
Cont~nu~no Cr l~brat~on -.:m . t ~  = ; 5 - ; ' = r i : ,  :::tc,r=s >PC: : .;F .::5 

PAGE 2 CF 2 

WATER MDLS PERFORMED ON INST. H cQ1/09/98> 
SOIL MDLS PERFORMED ON INST. H 41/08/98> 
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SOUTHWEST LABORATORY OF OKLAHOMA 
1 700 West Albany, Suite Af Broken Arrow, OK 740 12 

9 18-25 1-2858 

S D G  N A R R A T I V E  
September 8, 1 999 

CONTRACT: ENSAFE 

PROJECT: ZONE G. RELEASE 1 19 

SDG NO: 39843 

SEMIVOLATILE FRACTION 

Nine water samples were submitted for Semivolatile Organic analyses. The samples were analyzed 
by GCIMS following SW846-8270C. 

SWLO uses a 2uL injection for method SW846-8270C as allowed by the method and has added two 
extra "advisory surrogates (one acid and one base/neutral)" to the surrogate spiking mix. These 
surrogates are 1,2dichlorobenzene-d4 and 2-chlorophenol-d4 and have advisory control limits. The 
surrogates. laboratory coritrol spikes and matrix spikes are spiked at 75 u g L  (waters) and 2500ugKg 
(soils) for the acid surrogates and 50 u f l  (waters) and 1700 (actual 1667) ugKg (soils) for 
baseheutral surrogates. The instrument calibration range is from 10 u g L  to 80 ug/L for waters and 
330 ug/Kg to 2700 ug/Kg for soils, which relates to 20 ng on coIurnn (low cal. std,) up to 160 ng on 
column (high cal. std.). 

C -. 

No major problems occurred during the analyses of these samples. 

Blanks: SBLK;! had low Ievel phthalate contamination below reporting limit. 

Surrogates: Sample 008GSP1701 had all surrogates recovered below 10%. This sample was re- 
extracted outside of holding time and re-analyzed. The re-extract had all surrogates within QC limits. 
Both sets of data have been submitted. Sample 008GSP1001 had low recovery for 2-fluorophenol at 
20% and 2-chlorophenol-d4 at 28%. LCS2 had high recovery for terphenybd14 at 143%. 

Matrix Spikes: There was insufficient sample sent to analyze a matrix spike or matrix spike duplicate 
with this sample set. 

Laboratory Control Spikes: LCSl had all spike recoveries within QC limits. LCS2LCSD2 had 1 1 
out of 22 spike recoveries outside of QC limits slightly high ranging from 84% to 130%, recovery. 

Internal Standards: All internal standards were within QC limits. 

Harry M. Borg 
Organic Program Manager September 8, 1999 



HEARTLAND ESI SVOA 23 

SAMPLE RESULT VERIFICATION 
SEMIVOLATILE ORGANIC FRACTION 

1. Were the sample results reported within the calibration range? 
 NO 

2. Were the percent moistures reported? 

3. Were the data reported on a dry weight basis? 

Ye, N o 0  

Yes NO 0 
4. Did the GCIMS RIC and TIC exhibit interferences, off scale peaks or elevated 

baseline? Yes No 

5. Did the data contain elevated detection limits that could not be accounted for? 
Yes 

6 .  Were any computational or transcription errors found? 

Specific Comments: 

Reviewer: Date: 

-089  
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auu 1'HWEST LABORATORY OF OIKLAHOMA, INC. 
1700 West Albany I Broken Arrow, Oklahoma 74012 /Office (918) 251-2858 1 Fax (918) 251-2599 

Hvdrazine in Water 

Bench Logs and Raw Data 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany / Broken Arrow. Oklahoma 740 12 / Office ( 9  1 8) 25 1-2858 1 Fax (9 18) 25 1-2599 

SDG NARRA TIVE 

CLIENT: ENSAFE 
PROJIZCT: ZONE G ,  IiELEASE 

DATE: 9/15/99 
EPISODE NO.: 39843 

INORGANIC FRACTION: 

Ten water samples were submitted for Hydrazine analysis. The sample analysis was completed 
according to the following: 

SWL SOP # Method SOP is based Parameter 
NIA ASTMD 1385-88 Hydrazine in Water 

Refer to Sample Receipt Notification for details of sample conditions at receipt. An explanation 
of the forms are the following: 

Form 1 (Sample results) - will be provided by our Reporting Department. 
Form 3 (Blanks) - This information is inciuded on the QC spreadsheet. 
Form 7 (Laboratory Control Sample).- Provided by the LCSLCSD Quality Control Data Sheets. 

Initial and Continuing Calibration Check: No problems. 

Initial and Continuing CaIibration Blanks: All blanks were below the reporting limit. 

CRI (Low Standard): No problems. 

Preparation Blanks: All blanks were below the reporting limit. 

Lab Control Spikes: No problems. 

Sincerely, 

Susan S. Turner for.. . 
Deborah J. Inman 
Inorganic Program Manager 
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HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

SDG#: 
Date: 
Client Name: 
ProjectlSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

Data Validation Report 

EN036 
January 28,2000 
Ensafe 
Charleston Zone G 
December 17,1999 
20 Non-Aqueous Sarnplets) with 0 MS/MSD(s) 
Laucks Testing Laboratories 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level 111 
S W846 Third Edition 
Semivolatiles, Metals and Total Organic Carbon 

Analytical data in this report were screened to detennine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation.. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets-for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

2 - 3  -a. 
J%ul u ~ u m b u & ~ r e s i d e n t  Date 

41 27 Plaza 94 South St. Charles. MO 63304 
(636) 936-1 332 F ~ x  (636) 936-1 335 



Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

Total Billable Samples (Water/Soil) 1 0 ) 8 1 0 ) 20 1 0 1 20 1 

SVOA= Semivolatiles 
MET= Metals 
TOC= Total Organic Carbon 



DATAASSESSMENT NARRATIVES 



DATA ASSESSMENT AND NARRATIVE 

SEMNOLATILE ORGANICS 

The organic findings o&red in this screening report assumes that all analytical results are correct as 
reported and is based upon the examination of the reported holding times, blank analysis results, 
surrogate and matrix spike recoveries, GCMS performance, tuning results, calibration results and 
internal standard areas. This report was prepared in compliance relative to the analytical and 
deliverable requirements specifjed in the SW846 Method 8270C; the National Functional Guidelines 
for Organic Data Review, and DQO Level 111. All comments made within this report should be 
considered when examining the analytical results. 

SDG # EN036 

A validation was performed on the Semivolatile Data fiom SDG EN036. The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
GCMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound IdentficationlQuantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Initial Calibration 

The initiaI calibration, analyzed on 11-08-99, contained compounds with %Ds greater than 
15% and less than 90%. For the samples and non-compliant compounds listed below, qu* 
all positive results as estimated (J). 

Continuing Calibration 

The continuing d i t i o n ,  2 1 229006.D, contained compounds with %Ds greater than 50% 
and less than 90%. For the samples and non-compliant compounds fisted below, q d i f j  all 
positive results as estimated (J) and non detects as estimated 0. 

Internal Standards 

Samples 636SB01502 and 636SB01701 exhibited low internal standard area recoveries for 
perylene-dl2. Qualifj all associated compounds as estimated (JIUJ). 

Compound IdentifreationIQuantitation 

Do not use sample 636SB01502DL due to unnecessary analysis. 

System Performance and Overall Assessment 

The data as presented requires qWcations. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL and 
is less than 10X the method blank value. The sample result for the biank 
contaminant is rejected and the CRQL for that compound is reported. 

The sample r e d  for the blank contaminant is greater than the sample CRQL 
and is less than IOX the method blank value. The sample result for the bIank 
contarninant is q&ed as non detected at the compound value reported. 1. 

No Action = The sample result for the blank contctminant is greater than the sample CRQL 
and is greater than 10X the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



SAMPLE ID 

SUMMARY OF DATA QUALIFICATIONS 

COMPOUND ID - DL a 

benzo (k)fluorant hene + J 

benzo (b)fluorant hene + J 
t>enzo(k)fluoranthene 

AII Associuted Compounds +I- 
perylene-d 1 2 

aH results +/- 

J N J  

do not use 

* DL denotes the Form I quafifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
METALS AND TOC 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level I11 requirements. AH comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data QuaEcation table. 

SDGs # EN036 

A validation was performed on the Metals for soils and TOC Data fiom SDG EN036. The data 
was evaluated based on the following parameters. 

Data Completeness 
Holding Times 
Caliirat ions 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were k t  for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the f o l l o w  elements. 

ELements 
Antimony 
Barium 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 

Samples affected 
all soil samples below 1 -25 mg/kg 
no impact 
d soil samples below 2.0 mg/kg 
no impact 
no impact 
no impact 
no impact 



Lead 0.38 mgkg no impact 
Manganese 0.08 mgkg no impact 
Selenium 0.18 rng/kg all soil samples below 0.9 mgkg 
Zinc 0.58 m g . g  no impact 
Tin 3.18 mg/kg all soil samples below 16.0 mg/kg 

The USEPA requires that all sarnpIe values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements Conc. Samples affected 
Aluminum -6.3 rngkg no impact 
Cobalt -0.06 mg/kg all sod samples below 0.6 mg/kg 
Thallium -0.79 mgkg aU soil samples below 7.9 mgkg 

This reviewer qualifies d sarnpbs results below 10 times the absolute value of the 
negative blank value. 

Matrix Spike Recovery results 

The matrix spike recovery for soils for Antimony (66%) was below the lower control 
limits (>30% but (75%). Ail positive and non-detect results are qualified as estimated, 
"J" or "UJ". 

Matrix Duplicate results 

The matrix duplicate RPD results for soils for Antimony (45%), Beryllium (48%), 
Calcium (167%), Copper (63%), Mercury (43%), Iron (36%), Magnesium (85%), Nickel 
(50"/0), Selenium (132%), Zinc (55%) and Tin (61%) were greater than 35%.. AU 
positive results are qualified as estimated, "J". The difference for soils for TOC (23%), 
Barium (31%), Chromium (26%), Cobalt (3 I%), Lead (27%) and Manganese (30%) were 
not greater than 35% and will not be qualified for soh.  

Serial Dilution recovery results 

The serial dilution result for soils for Potassium.was greater than 10%. AU positive 
results are qualified as estimated, "P. 

All sample results left with a "B" qualifier after all other qualifications, wiU be 
qualified with a "J" q&er in phce of the "B". Value is below the CRDL but greater 
than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all soil samples below 1.25 mgkg 
all soil samples below 2.0 mg/kg 
all soil samples below 16.0 mgkg 
all soil samples below 0.6 mg/kg 
all soil samples below 7.9 mglkg 
all soil samples 
all soil samples 

all soil samples 
ail "B" results 

Analyte DL 
+ 

QL 
Sb. U 
Cd. 
Sn. 
Co. +iU J/UJ 
T1. 
S b. +N J/UJ 

Sb, Be, Ca, + J 
Cu, Fe, Mg, 
Ni, Se, Hg, 
Zn and Sn. 

K. + 
all analytes B 



ANNOTATED FORM Is 



SDG#: 
Date: 
Client Name: 
ProjectlSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QNQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

41874 
February 17,2000 
Ensafe 
Charleston Zone G 
January 26,2000 
I 1 Non-Aqueous Sampie(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level 111 
SW846 Third Edition 
Metals and Hexavalent Chromium 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely probides an interpretation of the reported quality 
control resuIts. A minimum of .I 0% of a11 laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MSMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

2*23-aL,* 
aul B. 6qurnburQresident Date 

4127 Plaza 94 South St. Charles, MO 63304 
(636) 936-1332 Fax (636) 936-1335 



SDG# 41874 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

MET= Metals 
CR+6= Hexavalent Chromium 



DATA ASSESSMENT NARRATIVE 
METALS 

General 

The inorganic findings offered in this screening report assumes that all anaIytica1 results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in comphce  relative to the analytical and deliverable requirements specified 
in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level I11 requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific fmdings found in each category to 
the Summary of Data Qualification table. 

SDGs # 41 874 

A validation was performed on the Metals Data from SDG 41 874. The data was evaluated based 
on the foUo wing parameters. 

Data Completeness 
Holding Times 
Caliiations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following elements. 

Elements 
Ant irnony 
Barium 
Cadmium 
Iron 
Lead 
Manganese 
Silver 

Samples affected 
all soil samples below 2.6 mgkg 
no impact 
all soil samples below 1.0 mgkg 
no impact 
no impact 
no impact 
all soil samples below 2.75 mg/kg 



Zinc 
Tin 

0.99 mg/kg no impact 
3.49 mgkg all soil samples below 17.5 mglkg ~, . 

The USEPA requires that all sample values below five times the preparation or calibration 
blank contamination be qualified as non-detect, "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements Conc. Samples affected 
Arsenic -0.22 mg/kg all  soil samples below 2.2 mg/kg 
Mercury -0.03 rng/kg all soil samples below 0.3 mgfkg 

This reviewer qualifies aII samples results below 10 times the absolute value of the 
negative blank vdue. 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but greater 
than the IDL. 



S W Y  OF DATA QUALIFICATIONS 

Sample ID 
all soil samples below 2.6 mgtkg 
all soil samples below 1.0 mgkg 
all soil samples below 2.75 mg/kg 
all soil sampIes below 17.5 mg/kg 
all soil samples below 2.2 mgkg 
all soil samples below 0.3 mgkg 
all samples 

AnaIyte DL 
+ 

QL 
S b. U 
Cd. 
*g. 
Sn. 
As. +/U JAJl 
Hg. 

all analytes B 3 
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tocation: L!!wL ,;, i 

Reviewer: f l  H ~ k b ,  - 
,' 

Lab: $ & C ) C .  

A. t3nual Charr - resuh of b e  mert~cd blank : Yes @NR 
spikes run with each batc5 cci nrnptes - 
proczssed 

8- Ct3  Fcrn Is with associared sample resuits : @ N NR 
and CLT flagging sysrem. All percent 
rnoimres for saik and discijssion o f  
sample type - - 

i @ N ~ - N R  -- ---- - F o m  2s w i ~  InW and urrtinuing 
&libration sandards (pan: 1 aniy) 

CL? %m 3s *n* preo and rnedmd Llanks .m No NR 

C t i  Form 5s with Matrix spike recovery and 
ttre posrdigesion spike re-very for 
IC? Metals. Only done if predig~n  . 
spike reczvcry exceeds [irnia 

CL? h r n  6s wit9 Oupiicafe data results 

CL3 F G ~  as wit? GFAA ~ n d a r d  addmcn : Yes 
eat3 



HEARTLAND. ESI Fom A 

DATA O E J V E U B f  E ! U f R E ? r l E V E  

-- ~p - p~~p~p - 

A- Psimanenby Bound 

3- Paginated Na NR 

CI Table of Corrterrrz No NR 

r 
r. Case N a m t v e  

t. Sample I-= Ciem and Lab 
IDS cassreierenced (capy amchedl 

Z A11 Protoco( devmn'ons and QC 
pra hlems noted 

& N NR 

1. Cawis~enr Dares 

J. - Pteparauan Logs 

K, I n m r n e n t  R u n  Cogs 



Was Lie holding  me exceeded an any af *e A A e d  Fracz-cns 

IC?/GFAA/FM - Holding rime of 6 m o m  VTSX 
Mercury - Holding time of 28 d a y s  VTSa 
Cyanide - Holding time of I 4  days 

7 - If yes. comp[ete rhe fallowing form far alt samples t t t i t  exceeding hafding 
rimes- 

Frakan: 
Sample IO : Ma*x : V E X  
Decision 

Note: DA = The number of days holding iime to analysis is exceeded. 

S = Nun-aqueous 
A = Aqueuus 
V 
A = Air 



7. a, Was the IC? insrunem pmperty standardized? No 
If no, expiain and T i  acion. c, 

b, Was -he hmae  instrumern property - YPC k - 
scandadired7 If no, were the r e q u i d  m d a r d s  
anafyzzd immediarely after &e irrsmrrnem 
calibrac'on and resuiu w a i n  95-105% reuvery? 
Y e s  No 
I f  no, emlain and l i s  adan. 

c, Were -&e i n m n e n t s  far -&.re a n a l y s ~  of 
Cyanide and M e r z .  property standardiz.~dt 

. 

If no, explain and adan.  

2, Was 3 e  IC'J anaiyzzd Inrebiar~iv  air?? LYE 

sys;ern(s) *&ere s s r l i c r z z ~ ?  
17 no, ex3lain anc list akcr,. 

3, Was rfie IC'J analyzd for o v e r j  analyte? 
If na, explain and lisr acrion, 

4. 00 al i  ICV analy-,a nee+, ttte QC requirements ;'or 
% r e a v e r { ?  
I f  no, list a f a c e d  tnt1y-cz-s. ;heir 5 rraczverj, 
and a e o n  for -.wnic;t: 



b, % -very is herween 1 11-125% (CJ. 11 6-13Q?G cr HG. 127- 
13S%I 

c. 76 recmery ~ less &an 75% or g r e m  h n  125'fSiGJ. <7Q or 
>13096, Hq <65 or >13W 

a- Shiw calcuWcn far d?e '?; ~ T ~ C T I P ~ ~  of one I O /  ana 

b - Show czlculatitian for b e  % recovery of one a n a i v  
by h n a c e  AA. I-&! value d K  

c- Show calc~iazion for *e ICV % remuery of M ~ y y Y Y  

p. 76 
 ah value 46- 6-7 - w ow-> 

7- (Q 
, 76, d 7 

d , Show a l c ~ f a r i o n  for *e ICJ 96 m v e r y  of Cpnide,  
k c  v . i e A &  



411 Associa-ced Samples 5 3 . .  / f .5- 

/' 

1. a, Was the CCV peribrmed every wo'hours ar 
at a e  7 0% ;irtquencj? 
If no, lirt a d o n ,  

b, Was a e  CCV pe*amed a7: a e  beginning and 
end a i  Lie sample analysis? 
If no, lisr adan, 

. . . - 

2 Were -he C t V  riiindards znafyzee far a11 anaiyrrs? 
If no, lisr a.;';'eced analves, 3eir a s u c i d  sampIes an 

- . .- ,adon. 

3. Was a e  same conczrtrrzjon used for CC'J emugn- 
aur 3 e  anaiyses? 
If cc. !is= a % t c z c  af iz i~ss ,  ::eIr associated samotes an 
ac",on. 

4. Do a11 CCV analyres neer 5 ,e  QC requiremem - 

far % recovery? 
If no, Ik= affeced analp&, rheir associazed samples and 
adan fur which: 



C 

3. a, Show u l c . n  for ?,e % n e r y  of one EJ mafyre 
analyzed Sy IC?. ~ a b  ~ 1 u e z  / f 

b. Show slcubdon for the af ane CISV an* 
analyzed by fumaca A A  Lab value f l / ~  

c- - Shaw ~lcufm'arl  far a e  % muvery  of one CCV a m  
analyzed for MemYy. r yb'- Lab ~ l u e / d  7. I 7 

y-- uu k- AJ= /oz C 7 
d, Shaw czlcuiadon for ~ 5 2  5 rxavvwy of ane CI/ & 
far Cyanide,  ah d u e  [d& 

-. 

6 Specific c3mmenn: - .A.T- . - 
- 



HEATl7AND ESi h r m  F 

INElAL & C3NTNUlNG UUERATICIN 3 lANK 

Assoclznec Samples c ,,, .' /V 

1 - Were a e  init;af =librarian blanks arrafyPd~for all 
analyres and mn after ~e inidal alibradan verifdon? C/ 
If no. list af:=ed analyres, and amion. 

2, Was ?he absolute vaiue far all analyres in *e 
iniu'al calibradon blank belaw the C3Dt2 
If no, lisr ai;'eced analyes and reject *em, - \ 

3, Were The csminuinq clibmign blanks anafyzed for 
all analyre and a n  aiter ?,e condnuing dbra r ion  
veri5ation z 0" 
If no, l i s t  a 5 e c e d  analytes. assackid sarnpfes and aean, 

' N z s  rze i;2c~=ncj fcr Lye z z n z k c i n ~  c z i i o d o n  
blacks c 3 r ; ~ c ?  
If nu. !is7 a%scred anaiytes, associz~ec samples 2r.c z c o n .  

5 Was ;he absoluse value of ail analyses for rhe 
* 

condnuing ufioranon blank below a e  mDL? 
If no. tisi affecied analytzs, associated samples and reject 
L? eE. - ; - .  



HEARTLAND €51 h r m  G 

Sample Maaix: W a ~ e r  @ uq. 
Air Prepararian %nk ID 

Unk :  uglm3 - 

1, Did the frequency of &a preparation blank 
anaiysis meat meaad requirernem? 
If no, expiain and nare adan; 

Ass-ociarcd Samples 3 r I 



U.S. EPA - CLP 
4 

ICP INTERFERENCE CHECK SAMPLE 

Lab N a m e  : SOUTHWEST - LABORATORIES- Contract: ENSAFS 

Lab Code: SWOK- Case No.: 4 1 8 7 4  SAS No: SDG J,? . 

I C P  ID Number: T J A  E T 1  ICS Source:  EPA-LV91 

Concentration Units: ug/L 

- 

FORM I V  - IN 

True 
Sol. Sol. 

Analyce A AB 

I n i t i a l  Found 
Sol. Sol. 

A AB %R 

-500000 
600 O -  

O- 100 
O- 500 
O- SO0 

1000 
-0000 

500 . O -  
500 0- 

200000 
1500000 

50 
O- 500 

0- 1000 

5 0  
0- 200 

0- 500 
1000 O- - 500 

Aluminum-  
Lit irnoriy- 
Arsenic- 
Barium- 
Beryl llum 
Cadmium- 
Calcium- 
Chromium-  
Cobalt- 
Copper- 
Iron . 
Magneslurn 
Lead 
Manganese 
Mercury- 
Nickel 

7 

~otasslum 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Tin 

- 470402 

- 427749 

176030 
-480133 - 

2 

-1 
O- GO - - 10 
0- 26 

P 

Final Found 
S o l .  S o l .  

A AB %R 

500000 

0 
500000 

ZOO000 
500000 

0 

0 
0 

0 

PO 

-458526 
- 3  

- 1 
1 
0 

-418917 
4  
0 

170984 
1464459 

f 
4 

- 1 
- 66 

-7 
1 

-- 3 3  

5 

- 1 

- 464219.0 
5 -  555.9 
5 -  91.2 
I--- 474.0 
O -  454.9  
9 -  853.5 
- 424640.5 

449.8 4- 
422.7 0- 

174473.2 
- -474376.0 

44.5 
4- 452.7 

- 841.6 - 28.7 
45.4 

2 -  192.3 
38.3 

6 -  460.4 
914.6  a -  

0- 454.8 

-92.8 
9 2 . 6  

-91.2 
-94.8 
-91.0 
-85.4.  
- 8 4 . 9  
-90.0 
184.5 

87.2 
- -94.9 
89.0 

190.5 

_84.2 
-- 
-90.8 
- 96.2 

-- 
92.1 

-91.5 
191.0 

- 

-458249.0 
- 552.8 

93.3 
463.9  
449 .7  

9- 8 5 6 . 8  
423454.6 - 

447.7 
417.3 

- 172741.4 
466955.1 - 

4 6 . 2  - 4 4 8 . 1  

841.8 
42.0 
42.8 
187.6 
63.3 

454 .8  
9- 906.9 

453 - 3  

91.6 - 
-92.1 
93.3 

192.8 
-89.9 
- 85.7 
84.7 - 
8 9 . 5  - - 83.5 

- 86.4 
- 9 3 . 4  
92.4 

189.6 

_84.2 
85.6 

1 9 3 . 8  

91.0 - 
-90.7 
-90.7 



U.S. EPA - CLP 

DUPLICATES 
CLIENT SP,:.IIi LE ID 

I 
- -... 

I 

I > 

L a b  Name: SOUTHWEST - LABORATORIES- C3ntract:ENSAFE - .  

Lab Code: SWOK- Case No.: 41874 SAS No. : SDG fi?,. 1 

Matrix (soil/water) : SOIL Level (low/me . 
- ,  

- 

%  solid^ for Sample: 100.0 3 Solids for Duplicate: -100.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Control 
Analyte Limit Sample ( S )  C 

Aluminum- 
Antimony- 
Arsenic- 
Barium- 
Beryllium 
Cadmium - 4.0000 
calcium- 
chromium_ 
Cobalt- 
CoPPer- - 5.0000 
Iron 
Magnes ium 
Lead 
Manganese 
Mercury- - 0.0333 
Nickel 

7 

Potasslum -250 .0000  
Selenium- 
Silver- 
Sodium 300.0000 
~ h a l l i w  
Vanadium- 
Zinc 
Tin - 15.0000 

Duplicate (Dl C r RPD 
- 4 . 3  
- 3.11 
- 3 - 6 -  
- 1.3- 
- 1.5- 
0 . 7 -  
- 1 .s- 
o .  2- 
- 1.1- 
- 6.1 
1 . 2 -  

1.4- 
0 . 0 :  
- 0.6 
- 1.3- 
- 0.6- 

I- 5 - 3 1  
6.6- 

1- 1.4 
I 3 . 5 1  iz; I:- 
- 
- 1 * 3 1  

FORM VI - IN 



7 
LABORATORY CONTROL SAMPLE 

Lab Name: SOUTEiWEST - LAE3ORATORIES - 
Lsb Code: SWOK- Case No. : 41874 

Solid LCS Source: iN.VEN. 

Aqueous LCS Source: 

Contract: ENSAFE 

SAS No. : SDG No. : < I 6 7 0  

FORM VII - IN 

Analyte 

Aluminum- 
Ant imony- 
Arsenic- 
Barium- 
B e r y l h u m  
Cadmium- 
Calcium- 
'Chromium- 
Cobalt- 
Copper- 
Iron 
Magnes lum 
Lead 
Manganese 
Mercury- 

7 
Nickel 
 ora as slum 
Selenium- 
Silver- 
Sodium- 
Thall ium- 
Vanadium- 
Zinc 
Tin 

Aqueous (ug/L) 
T r u e  Found %R 

Solid (mg/kg) 
True Found . C Limits 

- 200.000 
- 50.000 
- 8.000 - 25.000 
- 5.000 
- 5.000 
500.000 

- - 20.000 
- 50.000 
- 25.000 
- 100.000 
- 500.000 

8.000 
- 50.000 
- 0.170 

- 
- 

- 50.000 
1000.000 

8.000 
5.000 

1000.000 
8.000 

- 5 0 . 0 0 0  
- 50.000 
- 25 -000 

- 
- 

- 
- 

_ 

- 
- -  
- _ 
- 
- 
- 
- 
- 
- 
- 
- 
- 

2 0 3 . 6 9  
- 46.56 

7.73 
- 24.66 

4.99 
4 . 7 5  

4 8 7 . 2 1  
- 19.34 
- 47.56 
- 24.90 
1 0 0 . 2 0  
4 7 7 . 5 4  

8.03 
- 48.07 

0.14 

- 

- 48.49 
-1024.81 

8.07 
5.13 

m 6 . 7 9  
8.53 

- 47.49 
49.23 
27.35 

- -  160.00 
- -  40.00 

6.40 
- 20.00 

4.00 
4.00 

- 400.00 
- 16 .OO 

40 .OO 
- 20.00 

- -  80.00 
400.00 - -  

--  6.40 
- 40.00 

-- 0.13 
40.00 

- -  800.00 
6.40 
4.00 

1600.00 
6.40 

- 40.00 
- 40 .OO 

- -  20 .OO 

- 240.00101.8 
- 60.00 93.1 

9.60 -96.6 
30.00 -98.6 
6.00 -99.8 
6-00 -95.2 

6 0 0 . 0 0  -97.4 
- 24.00 -96.7 
- 60.00 -95.1 
- 30.00 -99.6 
1 2 0 . 0 0  100.2 
6 0 0 . 0 0  95.5 

- 60.00 96 
0.20 
60.00 

~ 0 0 . 0 0  
9.60 
6.00 

- 2400.00 
9.60 

6 0 . 0 0  
- 60.00 
- 30.00 

181 
97. - 

r02.5 
100.9 
102.6 
109.7 
106.6 
-95.0' 
98.5 

io9.4 



7 
LABORATORY CONTROL SAMPLE 

L-3 Name: SOUTHWEST - LABORATORIES - 
Lab Code: SWOK - Case No. : 41874 

S o l i d  LCS Source:  IN.VEN. 

Aqueous LCS Source: 

C o n t r a c ~ :  ENSAFE 

SAS NO. : SDG No. : 1 1 ? G ? "  

FORM VII - IN 

Analyre 

A l u m i n u m  
~ n t  imony: 
Arsenic- 
Barium- 
B e r y l l l u r n  
Cadmium- 
Calcium- 
Chromium- 
Cobalt- 
Copper- 
Iron . 
Magneslum 
Lead 
Manganese 

!rcury- 
,.~ckel- 
Potasslum 
Selenium- 
Silver- 
Sodium- 
Thallium- 
Vanadium- 
Zinc 
Tin 

Aqueous Iug/Ll 
True Found %R 

Solid (rng/kg) 
True Pound C Limits %R 

9 7 . 6  
-96.1 
-93.2 
-97.4 - 
98.4 

-94.6 
-96.0 
-96.5 
-94.1 
-93.7 - 
99.0 

-94.2 
T00.4 
95.5 

182.4 
-96.4 
97.2 

-94.4 
i00.8 
108.2 
102.9 
94.4 

-96.2 
708.0 

- 200 . O O O .  
- 50.000 
- 8.000 
- 25.000 
- 5.000 
- 5.000 
- 500.000 
- 20 .OOO 
- 50.000 
- 25 .OOO 
- 100 . O O O  
- 500 .OOO 
- 8.000 
- 50.000 
- 0.170 

50.000 
1000.000 
- 8.000 

5.000 
lGO0.000 
- 8.000 
- 50 .OOO 
-- 50 . O O O  
-- 25.000 
- 

195.12 
4 8 . 0 3  

7.46 
- 24.35 

4.92 
4.73 

4 7 9 . 7 7  
- 19.30 
- 47.03 
- 2 3 . 4 3  
- 99.96 
4 7 0 . 8 8  

8 - 0 3  
- 4 7 . 7 7  - 0.14 
- 48.18 
- 972 - 3 4  

7.55 
5.04 

- 

- 
- 
- 
B 

_ 
- 
- 

- 

- 160.00 
- -  40 .OO 

6.40 
- 20 .OO 

4.00 
4.00 

4 0 0 . 0 0  
16.00 - -  
40.00 

- 20.00 
- 80.00 
- 400.00 

6.40 - -  40.00 
--  0.13 
- -  40 -00 
- -  800.00 

6 . 4 0  
4.00 

-1081.55 
8 - 2 3  

- 47.21 
- 48.08 

2 6 . 9 9  

2 4 0 . 0 0 -  
- 60.00 

9.60 
- 30.00 

6.00 
6.00 

6 0 0 . 0 0  
- 24.00 
- 60.00 
- 30.00 
-120.00 
-600.00 

9.60 
60.00 

- 0.20 
- 60.00 
- L200.00 

9.60 
6.00 - _  L600.00 

6.40 
4 0 . 0 0  

- -  40 .OO 
- 20.00 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 2400.00 
9.60 

6 0 . 0 0  - 
- 60.00 
- 30.00 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany / Broken Arrow, Oklahoma 740 12 1 Office (9 1 8) 25 1-2858 1 Fax (91 8) 25 1-2599 

SDG NARRATIVE 

CLIENT: ENSAFE 
PROJECT: ZONE G, RELEASE 139 

DATE: February 8,2000 
EPISODE NO.: 41874 

INORGANIC FRACTION: 

Two soil samples were submitted for the following classical inorganic analysis: Chromium, Hexavalent. The 
sample's analyses were completed according to the following: 

SWL SOP # Method SOP is based Parameter 
SWL-IN-406 SW846 / 7196A Chromium, Hexavalent 

Refer to Sample Receipt Notification for details of sample conditions at receipt. Explanations of the forms are 
the following: 

Form 1 (Sample results) - will be provided by our Reporting Department. 
Form 3 (Blanks) - This information is included on the QC spreadsheet. 
Form 7 (Laboratoly Control. Sample) - Provided by the LCS/LCSD Quality Control Data Sheets. 

Initial and Continuing Calibration Check: No problems. 
Blanks: A11 blanks were below the reporting limit. 
Lab Control Spikes: No problems. 

Sincerely, 

Susan S. Turner for . . . 
Deborah J. Innian 
Inorganic Program Manager 



SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany I Broken Arrow, Oklahoma 740 12 1 Office (91 8) 251-2858 / Fax (918) 251 -2599 

Sample Results 



ENSAFE INC. 
5724 SUMMER TREES DRIVE 
MEMPHIS, TN 38134 

PROJECT : ZONE G ,  RELEASE 139 
LAB# : 41874.10 
SAMPLE # :  706SB01801 
LOCATION: ZONE G 
MATRIX : Soil 

REPORT : 41874.10 

REPORTED : 02/08/00 

SAMPLED : 01/26/00 
SUBMITTED: 01/27/00 

METALS 
REPORTING DATE/TIME METHOD 

PARAMETER L I M I T  UNITS RESULTS ANALYZED ANALYST REFERENCE 
------------------------------------------------------------------------------------------ 
HEX. CHROMIUM 0.25 mg/kg 0.30 02/02/00 15:40 TGG SW 7196A 

7 = NOT DETECTED ABOVE QUANTITATION LIMIT 
= SURROGATE RECOVERY OUTSIDE OF QC LIMITS 

N/A = NOT APPLICABLE 
METHODOLOGY: SM = STANDARD METHODS, 19TH EDITION, 1995 
EPA = #EPA600/4-79-020, MARCH 1985 



ENSAFE INC. 
5724 SUMMER TREES DRIVE 
MEMPHIS, T N  38134 

PROJECT : ZONE G, RELEASE 139 
LAB # : 41874.11 
SAMPLE # :  706SB01802 
LOCATION: ZONE G 
MATRIX : S o i l  

REPORT : 41874.11 

REPORTED : 02/08/00 

SAMPLED : 01/26/00 
SUBMITTED: 01/27/00 

METALS 
REPORTING DATE/TIME METHOD 

PARAMETER LIMIT UNITS RESULTS ANALYZED ANALYST REFERENCE 
___________------------------------------------------------------------------------------- 
HEX. CHROMIUM 0.25 mg/kg 0 . 7 0  02/02/00 15:40 TGG SW 7196A 

ND = NOT DETECTED ABOVE QUANTITATION LIMIT 
* = SURROGATE RECOVERY OUTSIDE OF QC LIMITS 
N/A = NOT APPLICABLE 
METHODOLOGY: SM = STANDARD METHODS, 19TH EDITION, 1995 



SUU'I'HWEST LABOKATOHY OF OKLAHOMA, INC. 
1700 West Albany / Broken Arrow, Oklahoma 740 I2 / Office (91 8) 25 1-2858 1 Fax (91 8) 25 1-2599 

QC Results 
LCS/LCSD Qualify Corltroj l7afa Sheets 



M
A

TR
IX

 
S

O
IL

 

SO
U

T
H

W
E

ST
 L
A
B
O
R
A
T
O
R
Y
 O

F
 O

K
L

A
H

O
M

A
, I

N
C

. 
G

E
N

E
R

A
L 

C
H

E
M

IS
TR

Y
 

IN
O

R
G

A
N

IC
S

 Q
U

A
LI

TY
 C

O
N

TR
O

L 
D

A
TA

 S
H

E
E

T 
LC

S
lL

C
S

D
 

E
P

IS
O

D
E

 
41

 8
74

 
C

LI
E

N
T 

E
N

S
A

FE
 

N
A

R
R

A
TI

V
E

: 
= 

O
U

TS
ID

E
 Q

C
 L

IM
IT

S
 

41
87

4 
lG

LC
S

S
 

R
E

V
 4

.2
 

08
-F

eb
-2

00
0 

S
S

T
 

R
P

D
 

R
P

D
 

LI
M

IT
 

F
L

A
G

 

L
C

S
 D

U
P

LI
C

A
TE

 
A

M
T.

 
FO

U
N

D
 

K
R

E
C

. 
FL

A
G

 

LC
S

 
K

N
O

W
N

 
A

M
T.

 
%

R
E

G
 

C
O

N
C

. 
FO

U
N

D
 

%
 R

E
C

 
LI

M
IT

S
 

F
IA

G
 

B
A

T
C

H
ID

 
M

E
T

H
O

D
 B

L
A

N
K

 
A

M
T.

 
D

E
T

. 
FO

U
N

D
 

LI
M

IT
 

00
02

01
 1

69
1 

U
N

IT
S

 
P

A
R

A
M

E
TE

R
 

0.
20

 
1 

10
0 

1 

D
A

T
E

 

A
N

A
LY

ZE
D

 
0.

20
 

1 
0.

20
 

1 
10

0 
1 

80
 

1 1
20

 1 

T
E

S
T

 

C
O

D
E

 

0.
0 

] 
20

 
1 

A
N

A
- 

LY
S

T 
IN

L 
02

-F
eb

-2
00

0 
~

0
.2

5
 [ 

0.
25

 
T

G
G

 ,
 

m
gt

kg
 

H
ex

. C
hr

om
iu

m
 

M
T

ia
s 



SOUTHWEST LABOKATORY OF OKLAHOMA, INC. 
1700 West Albany I Broken Arrow, Oklahoma 74012 / Office (918) 251-2858 1 Fax (918) 251-2599 

SWL-IN-406 I Chromium, Hexavalent 
Bench Lqgs and Ra w Da fa 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 

99 ? 
w.i' 

TH SDG NARRATIVE 

CONTRACT: ENSAFE DATE: February 4,2000 
CASE: 41 874 SOW NO.: SW846 
SDG: 41874 EPISODE NO.:- 41874 

INORGANIC METAL FRACTION: 
Nine soil sampies were submitted for ICP and Hg anaIysis. No major problems occurred durins the 
digestion or analyses of these samples. Please see the DC-1 (Sample Log-In Sheet) for sample 
conditions and cooler temperatures at receipt. The sample's analysis was completed according to the 
following: 

SWL SOP # Method SOP is based 
SWL-IN-205 S W846 30 I OA, 305OA, & 601 0B 
SWL-IN-2b7 SW846 7470A & 7471A 

Initial and Continuing Calibration Checks: No problems. 

Initial and Continuing Calibration Blanks: The following elements showed low level concentrations 
below the Contract Required Detection Limit in the Calibration Blanks: Sb, As, Hg, Ag, & V. No action 
required. 

Pg* 
Linearity near the CRDL (CIW & CRI): The CRI standard was outside of our in-house warning 
limits of  70 - 130%R for the following elements: Rg, Cu, & Ca. No action required. L 

Preparation Blanks; The following elements showed low level concentrations below the Contract 
Required Detection Limit in the Preparation Blank: Sb, As, Ba, Cd, Cr, Fe, Pb, Mn, Hg, Ag, Zn, & Sn. 
No action required. 

Lab Control Spikes: No problems. 

Duplicate (LCSD): No problems. 

SW846 MDLs: The IDL column on the Form 10s contain our MDLs rather than lDLs and the CRDL - 
column on the Form 10s contain our PQLS rather than CRDLs. MDLs are done on an annual basis 
(SWOK SOP states between November and February) instead of requiring the quarterly change needed 
for IDLs. 

Inorganic Program Manager 



SDG#: 
Date: 
Client Name: 
ProjectlSite Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QNQC Level: 
Method(s) I ltilized: 
Analytical Fraction: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

39785 
September 14, 1999 
Ensafe 
Charleston Zone G 
August 3,1999 
6 Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional GuideIines for Organic and Inorganic Data, 
February, 1994 
EPA DQO Level III 
S W 846 Third Edition 
Volatiles and Semivolatiles 

Analytical data in this report were screened to determine usability of resuIts and also to determine 
contrzcmal compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of'the repr)r~ed qua1:ty 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. AlJ instrument output, i.e, spectra, chromatograms, etc., for each sample have been 
carehlly reviewed. The end-user is urged to review the Specific Findings and associated' Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1s for MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

fS/*  9$? 
Date 

4127 Plaza 94 South St. Charles. MO 63304 
(636) 936- 1332 F a  (636) 936- 1335 



SDG# 39785 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

VOA= Volatiles 
SVOA= Semivolatiles 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times. blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, callbration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8260B; the National 
Functional Guidelines for Organic Data Review, and DQO Level 111. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 39785 

A validation was performed on the Volatile Data from SDG 39785. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Field Duplicates 
Compound Identification /Quantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Continuing Calibration 

The continuing calibration, UL10136, contained compounds with %Ds greater than 50% 
and less than 90%. For the samples and noncompliant compounds listed below, qualify 
all positive results as estimated (J) and non detects as estimated (UJ). 

All Samples 2-chloroethyl vinyl ether (59.6 %) 

The continuing calibration, UL10136, contained compounds with RRFs less than 0.050. 
For the samples and non-compliant compounds listed below, qua1 ify all positive results as 
estimated (J) and non detects as rejected (UR). 

All Samples acetone (0.044) 
2-butanone (0.048) 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J - Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

m T H O D  BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method bIank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL a 
Ail Samples 2-chioroethyl vinyl ether + /- J/UJ 

All Samples acetone 
2-butanone 

c DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data vkidation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT AND NARRATIVE 

SEMNOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, G U M S  performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level 111. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 39785 

A validation was performed on the Semivolatile Data from SDG 39785, The data was evaluated 
based on the following parameters. 

Data Completeness 
Holding Times 
G U M S  Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike / Matrix Spike Duplicate 
Field Duplicates 
Compound Identification / Quantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Blank 

The end user should note that the action levels indicated for the blank analysis may not involve 
the same weights, volumes, dilution factors, or percent moisture as associated samples. These 
factors must be taken into considerations when applying the 5X and 10X criteria to field samples. 

Method Blank 

Associated blank Compound Concentration Action Level 

S a m ~ l e s  Compound Oualification 

bis(2-ethylhexy1)phthalate CRQL 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation Iirnit is qualified as estimated 

'UR = Result is rejected and unusable 

D = Result value is based on diIution analysis 

METHOD BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 10X the method bIank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DL a 
bis(2-ethylhexy1)phthaIate + CRQL 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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HEARTLAND ESI VOA 1 

MULTI-MEDIA VOLATILE ORGANIC FRACTION 

CASE NUMBER: SDG NUMBER: 39785 

LABORATORY: SU)L~T& 
CLIENT: PROJECT: 

REVIEWER: DATE: 4-9- %j 

QA/QC LEVEL 

CI NEESA C 
NEESA D 
DQO LEVEL III 

0 DQO LEVEL IV 
a 

Statement Of Work (SOW) 

CLP 3/90 
CI CLP 2/88 

SW846 8240 
SW846 8240 Appendix IX 

ANALYSIS MODIFICATIONS : 



HEARTLAND ESI VOA 2 

VOLATILE HOLDING TIMES 

CLP/SW 846 : 14 days from date of sampling (If properly preserved) 
Region I 10 days from VTSR 
Region I l l  : 14 days from date of sampling (If properly preserved) 
NYSDEC : 10 days from date VTSR (If properly preserved) 

1. Were the holding times met for the all volatile analysis? YES NO 0 
If yes, complete the following form for all samples that exceeded holding times. 

€PA SAMPLE NO. MATRIX VTSR OR DATE DATE OF DA Action 
SAMPLED ANALYSIS 

Action: DA - The number of days that the holding time was exceeded. 

DA s 5: Qualify alt positive results as estimated (4. 
DA > 5 I 15: Qualify all positive results as estimated (J) and all non detects 

estimated (UJ]. 
OA > 15: Qualify all positive results estimated (J) and reject all non detects. 



SA 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

ElROMOFLUOROBENZENE (BFB) 

I.-'- Name : SWL-TULSA Contract: ZONEG RL19 

J Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39785 

Lab F i l e  I D :  U L 9 8 6 1 . D  BFB Injection Date: 07/09/99 

Instrument ID: U BFB Injection Time: 0953 

~atrix: (soil/water) WATER Level : ( l o w / r n e d )  LOW Column: (pack/cap) CAP 

1-Value is % mass 174 2 - V a l u e  i s  % mAss i76 

ION ABUNDANCE CRITERIA - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - _ _ - _ - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
15.0 - 40.0% of mass 95 
30 :0 - 50 .O% of mass 95 
Base peak, 1 0 0 %  r e l a t i v e  abundance 
5.0 - 9.0% of mass 95 
L e s s  than 2.0% of mass 174 
Greater than 50.0% of mass 95 
5.0 - 9.0% of mass 174 
Greater than 95.0%, but less than 101.0% of mass 174 
5.0 - 9.0% of mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

% RELATIVE 
ABUNDANCE 

- - - - _ _ - _ _ _ _ _ _ _  - - - - _ _ _ _ _ _ _ _ _ _  
16.9 
40.4 
100.0 
6.5 
0.0 ( 0.0)l 

7 5 - 3  
6.0 ( 8.0)1 
72.6 ( 96.5)l 
4.8 ( 6.6)2 

FORM V VOA 

EPA 
SAMPLE NO. 

------------ 
VSTDOSO 
VSTD020 
VSTD005 
VSTDlOO 
VSTDZO 0 

LAB 
SAMPLE ID -------------- -------------- 

VSTDOSO 
VSTDOZO 
VSTDOOS 
VSTDlOO 
VSTD2 00 

LA3 
FILE ID 

-------------- 
-------------A 

UL9862 .D 
UL9863.D 
ULt9864. D 
UL9865. D 
UL9866 .D 

DATE 
ANALYZED 

---------- 
-----a*--- 

07/09/99 
07/09/99 
07/09/99 
07/09/99 
07/09/99 

TIME 
ANALYZED ---------- ---------- 
1155 
1224 
1252 
1321 
1350 



Report Date : 09-Jul-1999 13:57 

INITIAL CALISRATION DATA 

Start Cal Date 
End Cal Date 
Quant Me t hod 
Cal Cume Type 
Target Version 
Integrator 
Method file 
Cal Date 

09-tlTUL-1999 51:55 
09-JOZ-1999 1l:SS 
ISTD 
Averaged 
Target 3.00 
HP RTE 
/chern/u.i/u990709a.b/5rd82602 
09-Jul-2999 13:55 douq 

Calibration File Names: 
Level 1: /chem/u.i/u990709a.b/~19864~d 
Level 2 :  /chern/u.i/u990709a.b/u19863.d 
Level 3 :  /chem/u.i/u990709a.b/u19862.d 
Level 4:  /chem/u.i/u990709a.b/u19865.d 
Level 5 :  /chern/u.i/u990709a.b/~19866~a 

1 1 5 I 20 [ 50 1 100 I 200 I - J 1 
1 C ~ n p o d  [ Level 1 I Level 2 1 Level 3 1 Level C I Level 5 I RRF 1% RSOIRY I 
~21===IlZ-t---------======95=======~~=~~l=~l~~=1==~f[=~=113f~.~~-.==l:[ll=~~~=~======--~===-------~ -- ------- 
1 1 DLCHLOROO I FLUOROMETHANE 1 0.435771 0.44&0( 0.42722[ 0.423441 0.400431 0.426691 4.024l 
I 2 CHLOROMETHANE I 0 . 2 6 1 ~ ~ 1  o .an91  o.zso9sl 0.241181 0.239251 0.2~0071 3.9091 

. 1 3 VINYL CHLORIDE 1 0.23603 ( 0.249061 0.235471 0.243291 0.23501 1 0.239771 2.5861 
1 4 BROMOHETHANE I 0.343821 0.t50371 0.19078( 0.214871 0.200421 O.2b0051 0.5981 L 
1 5 CHLOROEiHAWE 1 0.15835( 0.162421 0.14959/ 0.151561 0.11826[ 0.148041 11.7711 
1 6 T R l  CHtOROFLtKlR~ETHAME 1 0.437851 O.tSOl&~ 0.432431 0.428761 0.413291 0.432491 3.1081 
I 7 ETHYL ETHER 1 - 1 -  1 . -  1 *m+ [ - 1 0.000001 - 1 
I 8 ACROLElN 1 0.014301 0.007621 0.011031 O.OO722f 0.008381 0.009711 O.982l L ,* 

I 9 1 I-DICHLOROETHENE 1 o . a i n l  o . tsa61 0.266~31 0.231811 0.232991 0.243881 6.7191 
1 10 1,1,2-TRICHLOROTRI FLUOROETHAP 1 0.427631 0.39640 1 0.390281 0.36378 1 0.355491 0.386721 7.4071 

. l l  ACETONE ' ' 1  0.12W1 0.06183/ 0.047821 0.033911 0.033301 0.061101 0.9941 L 
1 12METHYL IOOtDE I 0.51805l 0.43667j' 0.298171 0.404041 0.390471 0.409441 0.9941 L 
1 13 CARBON D l N L f  ID€ 1 0.566031 O.R080( 0.721591 0.#+79(  0.629581 0.656561 10.051\ 

14 ACETOMITRILE I 0.05060l 0.049751 0.041?7l 0.04525i 0.M720l 0.046911 7.6081 
1 I S A L ~ Y L  CHLORIDE 1 o . ~ n r r  1 0.139461 o:110011 0.1336s/ 0.14581 1 0.13as1 . 12.08s/ 

, [ 16 METHYLENE CHLORIDE 1 0.245731 0.243691 0.242691 0.216281 0.218591 0.233LOl 6.2701 
1 17  ACRYLCHIITRILE 1 0.035581 0.031001 0.030611 0.027611 0.028911 0.030751 9.8351 

In 18 1,2-0fchloroethme ( t o t a l )  1 0.275371 0.305881 0.313461 0.277551 0.278C31 0.290141 6.2261 
1 19 t r a m - 1  2-OICHLOROETHENE 1 0.26321 1 0.291421 0.301641 0.269161 0.267801 0.27865 1 + 6.0531 
I 20 Methyl-rcrt-8utyl  Ether 1 0.439901 0.379801 0.37351 1 0.34585 1 0.343341 0.576481 10.3541 

f 21 Hexane I - 1 - I - f - I - 10.000001 - I 
1 22 1 1-OICXLOROETHANE I 0.44f4Zl 0.696831 0.516931 0.450111 0.462251 0.473911 6.6791 
I 23 VINYL ACETATE I 0.207941 . 0.253251 0.246051 0.226671 O.tZS451 0.23183I 7.7801 
I 24 CWLOROPRENE 1 o . 3 s m i  0.359srl 0.32677( 0.329471 0.339131 0 . ~ 4 z s t l  4.4991 
1 25 2 2-OICHLOROPROPANE 1 0.326741 0.371401 0.362721 0,330151 0.33142l 0.344491 6.0681 

26 c i s -  1 2-DICHLOROETHENE 1 0.287531 0.32033] 0.32528l 0.285931 0.209071 0.301631 6.4471 
1 27 2-BUTANONE 1 0.074111 0.074991 0.071881 0.058341 0.059891 0.067811 11.8881 
I 28 PROPIOWITRILE I 0.01404t 0.014341 0.01281l - 0.0ll12l 0.01256l 0.012971 9.9571 
I 29 ETHYL ACETATE I -+ I +m+ 1 C++*+ I ++* I ++ccc 1 0.000001 -+ I 

c- Indicates Error R = X RSO or  RA2 Fai lure  C = CCC Failure S = SPCC Fa i lure  L = Linear 0 = Ouadratic 



Report Date : 09-Jul-1999 13:57 

I N I T 1 , U  CALIBRATION DATA 

S t a r t  Cal Date : 0 9 - J W L - 1 9 9 9  1l:SS 
2nd Cal Date : 09-JUL-1999 11:55 
Quant Method : ISTD 
Cal Curve Type : Averaged 
T a r q e t  Version : Tarqet 3.00 
~ntggrator : HP RTE 
Method f i l e  : /chem/u.i/u990709a.b/Sml82602.m 
Cal Date : 09-~711-1999 13:56 aoug 

Calibration File Names: 
Lavel 1: /chern/u.i/u990709a.b/u19864.d 
Level 2: )chern/u. i/u990709a.~/u19863 .d 
Level 3: /chem/u.i/u990709a.b/u19862.d 
Lsvel 4 :  /chem/u.i/u990709a.b/u19865.d 
Level 5 :  /chem/u.i/u990709a.b/u19866.d 

I 1 5 1 20 I 50 [ loo I 200 I - 1 I 
I colnpawd I Level 1 I Level 2 1 Level 3 f Level 4 I LeveL 5 1 RRF 1% RSD/RA2 I I---__-__ --_-___ ---_--- I - - - - - - - - - - - - - - - - = = = = = = = = I = = = = = = = = = ~ = = = = = = = = = ~ = = ~ = = I = =  __------f--------I=-------.-]======~II====:===== 

) 30 HETHACRYLON ITRILE 
I 

1 0.046851 0.0~~791 0.044801 0.039631 0.042251 0.043661 6.3~1 
I 31 BROnOCHLOROnETHAHE 1 0.145071 0.16311j 0.166651 0.15176j 0.14920l 0.155161 5.9771 
1 32 CnLoRaFoRn I 0.464011 0.507961 0.532091 0.460291 0.4667Pl 0.486231 6.6011 
1 34 1 1 1-TRICHLOROETHAIE 1 0.394531 0.443911 0.459221 0.C0379I 0.409361 O.C2216( 6.6041 

36 1 1-DICHLOROPROPENE 1 0.30290( 0.40023 1 0.422171 0.357741 0.363071 0.377221 8.6991 
37 CARBON TETRACHLORIDE 1 0.369321 0.412821 0.432801 0.380551 0.378131 0.394721 6.8201 

i 39 'BENZEHE ( 0.741631 0.854891 0.897171 0.794001 0.803571 0.818251 7,2931 
1 40 ISORUTYL ALCOHOL 1 0.010761 0.008451 0.005991 0.004971 0.005121 0.007061 0.9961 L 

41 1 2-DICHLOROETHAHE I 0.188681 0.225981 0.245771 0.209001 0.216241 0.217131 9.7001 
1 LZ 1,4-DIOXANE 1 0.00254I 0.00273l O.ML49I 0.00153( 0.00lWt 0.002261 0 . 9 7 1 1 ~ y  
1 44 TRICHLOROETHENE I 0.303~8t 0.340181 0.360681 o.312nl o.3tm7l 0.326831 7.1161 
1 45 I 2-OlCXLOROPROPANE 1 0.274091 0.320741 0.335971 0.293131 0.299101 0.30461 1 7.9361 
1 46 D 1 8 R ~ T H A N E  1 0.15053j 0.184551 0.189041 0.165181 0.16805( 0.17147I 9.0791 

47 METHYL METHACRYLATE 1 o.is2atl o.~zsn( o.tznt o.~rsnl. o.izua1 0.13010~ 10.2491 . 

1 48 BR~lCHLOROnET HANE I 0.4U055l 0.452961 0.481681 0.415351 0.432001 O.CM51j 7.3101 
1 49 2-IITROPROPANE I M I mc+ I C++++ I - I ++m 1 0.~0000~ ++ccc I 
1 so 2-CHLOROETHYL VINYL ETHER 1 0.597831 0.391571 0.~38581 0.3m31 0.392781 0.359621 0.9891 L 
1 51 cis-1.3-Dichtoropropene 1 0.342201 0.41016f 0.431011 0.373111 0.382231 0.387'741 8.8341 
1 SZ 4-METHYL-2-PENTANONE 1 0.135351 0.168831 O.18s2ll 0.156131 0.16538/ 0.162781 11.8441 
1 54 TOLUENE 1 0.533821 0.620501 0.645881 O.SROS{ 0.587191 0.~91891 7.3261 
I 55 trans-1.3-Dichloropropene ( 0.240741 0.30175( 0.31799( 0.275131 0.282081 0.283541 10.318) 
1 56 ETHYL AETHACRYLATE - 1 0.322141 0.290961 0.276301 0.259951 0.274111 0.284691 8.3051 
1 57 1 1 2-TPICHLOROETHANE 1 0.164931 0.184691 .0.198451 0.165181 0.169441 0.176541 8.3101 
] 58 TETRACHLOROETHENE 1 0.497461 0.594061 0.609341 0.557001 0.578911 0.567351 7.6841 
] 59 1 3-OlCHLOROPROPANE 1 0.348521 0.436271 0.466161 0.395281 0.408L81 0.41WCI 1O.ml 
I 60 2-HEXANONE 1 0.092221 0.1~801 O . I S B ~ ~ /  0.130961 0.13825l 0.128691 0.9971 L 
I 61 OIBROMOCRLDROHETHANE . 1 0.406521 0.508771 0.551791 0.658531 0.478921 0.480911 11.313/ 
1 62 1 2-DISRWTHAHE 1 0.24244) 0.28742) 0.320631 0.267341 0.27675) 0.27892f 10.2691 
1 63 D-CIMOUENE 1 - I - I +++++ 1 -+ I +CCC+ I0.00000~ - I 
I I I I I I 1 I I 
(- Indicates Error  R = X RSD or Rn2 Failure C = CCC Failure S = SPCC Failure L = Linear a = Ouadratic 



Reporc Date : 09-Jul-1999 1357 

INITIAL CALI2RATION DATA 

Start Cal Date : 09-JUL-1999 11:55 
End Cal Date : 09-ZUL-1999 11:55 
Quanc Merhod : ISTD 
Cal Curve w e  : Averaged 
Tarset Vers~on : Taraet 3.00 
~ntggrator : HP -%TE 
Method f i l e  : /chern/u.i/u990709a.b/5ml82602.m 
C a l  Date : 09-~ul-1999 13:56 doug 

Calibration F i l e  Names: 
Level 1: /chern/u.i/u990709a.b/u19864.d 
Level 2 :  /chenr/u.i/u990709a.b/u19863.d 
Lzva l  3 :  /chem/u.i/u990709a.b/~19862~d 
Level 4 :  /chem/u.i/u990709a.b/u19865.d 
Level 5: /chem/u.i/u990709a.b/u19866.d 

I 1 5 1 2 0  I so ( 1 0 0  [ 2 0 0 . 1  - 1 1 
1 C o n p 0 ~  1 L e v e l  1 ( L e v e l  2 I L e v e t  3 1 L e v e l  4 I L e v e l  5 1 RRF IXRSD/R^Z I 
I------------------ .................... ---*====f======(z~=====~~===~===I==.==~==sIt========~=========I=*======[===E==Z=== I i 65 CHLOROBENZENE 
1 66 CYCLOHEXANONE 

1 

1 67 1 -CHLOROHE)(AHE 
1 
1 

1 68 1 1 1 2-TETRACHCOROETHANE 1 
1 69 ETHYL BENZENE 

70 m,p-XYLEHES 
I 

1 
1 71 o-XYLENE 
In 72 Xylme (Totat1 

I 

1 73 STYREHE 
I 

I 74 BROHOFORM 
I 

. I 7!5 1 SOPROPYLBENZENE 
I 

I n BR~OBEWZENE 
I 
I 

1 78 1 1 2 2-TETRACHLOROETHAME 1 
I 79 1 2 3-TRICHLOROPROPANE I 
1 80 t r a n s - 1  ,l-Ol CHLORO-2-BLlTEM I 
1 81 n-PROPYLBENZENE 
I 82 2-CHLOROTOLUENE 

I 
1 83 4-CHLOROTOLUENE 

I 

1 84 1 3 5-TRIMETHYLSENZENE 
I 

1 85 PENTACHLOROETHANE 
I 

1 86 tert-BUTYLBENZENE 
I 

1 87 1 2 4-TRiMETlYLBEHZENE 
I 

1 88 sec-BUTYLBENZENE 
I 

1 89 1 3-DICHLOROBENZEHE 
I 

1 90 p- 1SOPROPrLfOLUENE 
1 

1 92 1 4-DICHLOROBENZENE 
1 

1 93 1 2-OICHLOROBENZENE 
1 

1 94 n-BUTYLBEHZENE 
I 
I 

I 95 1 2-DIBROHO-3-CHLOROPROPANE 1 

l&icates Error R = X RSD o r  RA2 F a i l u r e  C = CCC F a i l u r e  5 5 SPCC Fai lure L = L i n e a r  O = Quadratic 



Regort Date : 09-Jul-I999 13:57 

Scart Cal Date 
End Cal Date 
Quant Method 
Cal Curve Type 
Target Version 
Integrator 
Method file 
C a l  Date 

INITIAL CALIBRATION DATA 

: 09-dl-1999 11:55 
: 09-JXL-1999 il:55 
: ISTD 
: Averaged 
: Target 3.00 
: HP RTE 
: /chem/u.i/u990709a.b/5ml82602.m 
: 09-Jul-1999 13:56 doug 

Calibration P i l e  Names  : 
L?vel 1: /chem/u.i/u990709a.b/u~9864.d 
Level 2 :  /chem/u.i/u990709a.b/uL9863.d 
Level 3 :  /chen/u.i/u990709a.b/u19862.d 
Level 4 :  /chem/u.i/u990709a.b/u19865.d 
Level 5: /chem/u.i/u390709a.b/uI9866.d 

I 1 5 1 20 I SO I loo too 1 - 1 
I Cowed 

1 
I Level 1 I Level 2 I Levek 3 f Level 6 f Level 5 I RRF 1% RSD/RA2 I 

.............................................................................................. 
1 96 1 2 4-TRICHLOROBENZENE 

I 
1 0.544211 0 . ~ ~ 3 1  O . ~ R B (  0.m001 0.~35031 0.~(1631 tl.on1 

I 97 HEXACHLOBOBUTAO lENE I 0.443151 .0.520271 0.S5722l 0.438071 0.485621 0.48887I 10.4001 
1 98 NAPHTHALENE 1 1.228511 1.324821 1.01992I 0.942791 1.450981 1.11340[ 16.17PI 
1 99 123-TRICHLOROEENZENE I 0.46720{ 0.566641 0.53682] 0.482701 0.548471 0.520371 8.2921 

~- 

(- lndicares Error R = :: RSD o r  RA2 Fai lure  C CCC Fai lure  S = SPCC Fai lure L = Linear Q = Quadraric 



5A 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE ( BFB ) 

1,ab Name : SWL-TULSA Contract: ZONEG R119 
p"% 

.a Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39785 

Lab File I D :  UL10135.D BFB Injection Date: 08/05/99 

Instrument ID: U BFB Injection Time: 0912 

Matrix: (soil/water) WATER Level  : (low/rned) LOW Column: (pack/cap) CAP 

15.0 - '40.0% of mass 95 
30.0 - 60.0% of mass 95 
Base peak, 100% relative abundance 
5.0 - 9.0% of mass 95 
L e s s  than 2.0% of mass 174 
Grzater than 50.0% of mass 95 
5.0 - 9.0% of mass 174 
Greater than 95.0%, but less than 101.0% of mass 174 
5.0 - 9.0% of mass 176 

m/e 
===== 

1 I I 
1-Value is % mass 174 2-Value is % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

ION ABUNDANCE CRITERIA 
= = = r = = = = * = = = = = = = = = = = = = E = = = r = = = = ~ = = = ~ =  

% RELATIVE 
ABUNDANCE 

============== 

FORM V VOA 

EPA 
SAMPLE NO. 

- - -em-- - - - - -  ------------ 
VSTDO 5 0 
VSLKl 
LCSl 
LCSDl 
008GSP0101 
008GSP0201 
008GSP0301 
008GSP0401 
008GSP0501 
008TSP0501 

LAB 
SAMPLE ID -------------- -------------- 

VSTDO 5 0 
U990805A 
LCSl 
LCSDl 
39785.01 
39785.02 
39785.03 
39785.04 
39785.05 
39785.06 

LAB 
FILE ID -------------- -------------- 

17L10136. D 
UL10137 .D 
UL10145. D 
I3L10146. D 
UL10152 . D  
UL10153. D 
UL10154. D 
UL10155 .D 
UL10156 . D  
UL10157 .D 

DATE 
ANALYZED ---------- ---------- 
08/05/99 
08/05/99 
08/05/99 
00/0~/99 
08/05/99 
08/05/99 
08/05/99 
08/05/99 
08/05/99 
08/05/99 

TIME 
ANALYZED ---------- ---------- 
0943 
1042 
1420 
1448 
1743 
1811 
1839 
1907 
1934 
2002 



Data F i l e :  /chern/u.i/u990805a.b/ullOL36.d 
Report Date: 05-Aug-1999 10:43 

Page -1 

CONTINUING CALtIBRATION COMPOUNDS 

Instrument ID: u.i Injecrion Date: 05-AUG-1999 09 :43 
Lab F i l e  ID: u110136.d IniL. Calibration D a t o ( s ) :  07/09/99 07/09/99 
Analysis Type: WATER Init. Calibration Times: 11:55 11:55 
Lab Sample ID: VSTDOSO Method File: /che~/u.i/u99080Sa.b/SmI82602.m 
Quant Type: ISTD 

I I ,  I I I I *x 1 
I COMPWWD I RRF 1 RF50 I RRF I XD 1 M 1 
I . = Z I = = = - = ~ = = = I Z Z = . ~ = = ~ = = = ~ = = * * = I = = = = = = = = = = = = I = = = = = ~ = = = ~ = ~ = = = ~ = ~ ~ = I = = = = = = I = = = = = I  
I t o ICHLDRCO I FLUORCMETHANE I 0.~271 0.~o7~o.0001 4.7tio0.01 
I Z CHLOROMETHAHE I 0 . ~ 0 1  0.30010.1001 20.0t100.01 
1 3 Y I ~ L  CHLORIDE I o.tco/ o.26s~o.010~ 11.61 20.01 , 
1 C SROnOMETHAWE I 0,1991 0.165[0.010] W/A 1100.01 
I 5 CHLOROETHANE I 0.1481 0.176fO.OlOl 17.s1100.0~ 
1 b TRl CHLOROFLUORCHETHANE I 0.6321 0.L9110.OlOl 13.5 1100.01 
1 7 ETHYL ETHER I - 1  - (0.0101 -1100.01c- 
1 8 ACBOLEIN I 0.0081 0.0ll.(0.00? 1 N/A 1100.01 
1 9 1 I-OICHLOROETHENE I 0.241 o .zn~o .o io l  12.11 0.01 , 
1 10 1,t ,Z-TRICHLOROTR1 FLWOETHA 1 0.3871 0 61. 0 0101 23.d&0.0.DI 

I I 1  ACETONE 1 0.0301 
I IZHETHYL IDDlDE I 0.395 1 0.2L5(0,0101 M/A 1100.01 

dlOl llOO.Ol 3 P- 
( 13CbUBOMOISULCIDE I 0.6571 0.682~0.010( 3.91100.01 
1 14 ACEfOHITUILE I 0.0471 O.OL6lO.OOOl 1.61100.01 
1 15 ALLY1 CHLORIDE I 0.1361 O . ~ Z C ( O . O ~ O ~  9.31100.01 
1 16 METHYLENE CHLORIDE i 0.2331 a.20310.0101 13.0~ioo.o~ 
f 17 ACRYLONfTRILE I 0.031 1 0.02LlO.OlO( 22.7fi00.0( 
IM 18 1 .2 -~ i ch lo roe rhmt  ( t o t a l )  ( . 0.2901 0 . ~ ~ ~ 0 . 0 1 0 (  2.5 1100.01 
1 19 trans-1 2-OICHLOROET~IENE I 0.2791 0.30910.0101 10.81100.01 
I 20 Methy l - te r t -6u ty l  Ether I 0.3761 0.3OZlO.OlOl 19.8I100.01 
I 21 Hexane I - 1 - l O . O l O I  + + + + j l O O . O I ~ -  

. 22 1 1-OICHLOROETHANE I 0.4741 ~0.535)O.lOO) 13.01 100.0) 
1 V ~ W Y L  ACETATE I . o . a q  0 . 2 ~ ~ 0 . 0 1 0 ~  s.31100.01 

- I 24 CHLOROPREHE I 0.3431 0.43710.0101 27.600.0(  
1 25 2 2-OICHtOROPROPUE I 0.3UI  0.416l0.010~ 2 0 . ~ 1 0 0 . 0 (  
I . 26 c i s -  1 EO~C~~LOROETHENE I . 0.3021 0.286 0.010t 5.1 l100.0f 
I 27 t - e u r ~ ~ o ~ E  
1 28 PROPIOWITRILE 

I 0.0681 &OIOl LP.JllOO.Ol .q& 
I 0.0131 O . O 0 ~ . 0 0 l l  26.8fl00.0l 

1 29 ETHYL ACETATE 1 - 1  - 10.0t01 -1100.01+- 
1 30 HET HACRYLOH~TRILE I 0.044 1 o.onlo.orol z ~ s p ~ o o . o l  
1 31 BRO~OCHLDROMETHANE I O.lS5l 0 . 1 0 9 ~ 0 . 0 1 ~ ~  29.8f100.0l 
1 32 CHLOROFORM I 0.4861 o.~aslo.orol 0.51 20.01 I 

IS 33 0 IBROnaFLWROMETHANE I 0.3751 0.312l0.010l 16.8l100.0l 
I 34 1 1 I-TRICHLOROETHAIE I 0;4221 0.49810.0101 ta.01100.01 ' 

1 36 1 I-OICXLOROPROPENE I 0.3771 0.39alo.alol s .s~ ioo.o l  
1 37 CARBON TETRACHLORIDE I 0.3951 0.40t3l0.010l 3.5il00.01 
IS 38 1,2-0 1CWLOROETHAWE-d4 I 0.164 1 0.13010.0101 20.4fiO0.01 
1 39 BEXZENE I 0.8181 0.792[0.0101 3.31100.01 
1 40 ISOBUTYL ALCOHOL I 0 .00s~  0.004~D.OOol K/A I l O O . O l  
1 41 I 2-DICHLOROETHAWE I 0.2171 o . i n l o .o io l  2o.i j ioo.ol 

. 1 42 1.4-DIOXANE I 0.002l o.ool#J.oool l / A  1100.01 

( 44 TRICHLOROETHENE I 0.3271 0.3T910.0101 Z.41?00.0( 

1 65 1 2-OICHLOROPROPANE 1 0.305 1 0.26710.0101 12-44 20.01 
I Lb OIBRMOMETHANE ! 0.171 1 o- l l l ~O.O l0 l  35.4fl00.0l 

I I I I I I I  



Data File: /chen/u.i/u990805a.b/u110136.d 
2ort Date: 05-Aug-1999 10:43 

CONTINUING CALIBRATION COMPOUNDS 

Instrument ID: u.i Inject ion Date: 05-AUG-1999 09 : 4 3  
Lab File ID: u110136.d Init. Calibration Date ( s )  : 07/09/99 07/09/99 
Analysis Type: WATER Init. Calibration Times:  11:55 11:55 
Lab Sample ID: VSTDOSO Method F i l e :  /chem/u.i/u990805a.b/5m182602.m 
Quant Type: ISTD 

I I -  I I MlN I 
1 COHPMJMO 

I t a x  1 
I RRF I RF50 f RRF I %D 1 I 1 
I----------- I------------ ----- ------ ----- j=1.11==============-1-==========5==== ------re---- ------+-----l----l------I-----1 

1 47 METHYL METHACRYUTE I 0.1301 0.09310.0101 28.9fl00.01 
I 48 BROnOO I CHLOROMET HANE 1 0.4371 0.34610.0101 20.6fi00.01 

1 49 2-NITROPROPANE I - 1  - ]0,010{ ++++~100.01~- 
1 50 2-CHtOROEiHYL VINYL ETHER I 0.1031 O,l10~0.010~ N/h ]lOO,Ol 
1 51 c i s -1 ,3 -~ i c i~ to rop ropmc I 0.3881 0.3oa~0.0101 20 100 0 1  
1 52 C-METHYL-2-PENTMONE I 0.1631 
IS 53 TOLUENE-dS 1 0.801 1 0.841 /0.010l 5.01100.01 

O . l O 1 l O . O 1 O ~ : O ~ ~ ~  0 
1 5b TOLUENE I 0.5921 0.56610.0101 4.31 20.01 
1 55 trans- l ,3 -Dich loropropm I o.rs41 0.206~0.010~ 27.w00.01 
1 56 ETHYL !-!ETHACRYI.ATE I 0.28s 1 0.17710.010( 37.M00.01 

I 1 57 1 1 2-TRICHLOROETHANE 0.1n\ O.llSlO.O?O( 33.&ff'00.01 
1 58 TETRACHLOROETHENE 1 0.5671 0.61410.0101 8.31f00.0j 
( 59 I 3-DICHLOROPROPANE I 0.611 1 0.328~0.010l ~O.I+VJO.O~ 
I 60 2-HEXANONE 1 0.1381 0.095lO.OlOl W/A IlO0.0l 
1 61 0 IBROMOCHLOROMETHANE I 0.481 1 0.362lO.OlOl 26.7-fl00.01 . . 

1 62 1 2-DIBROWETHANE I 0.2791 0 .1~8~0 .010~  4f.q-100.01 
.I 63 O-LIMOMENE I - I tt++ 10.0101 ++++1100.01<- 

I 1 ' 65 CHLOROBENZEHE 1.0071 0.94810.3@0( 5.91100.01 
1 66 CYCLOHEXAMONE I - I +- 10.010( ++++(lOQ.DI<- 
1 67 1-CHLOROHEXANE I 0.3391 0.465l0.010/ 36.9fTOO.Ol 
1 68 1 1 1 2-TETRACHLCROETHAWE I 0.4371 0.37410.0101 f4.31100.01 

- 1  69 ETHYL BENZENE 1 1.7461 1.971 l O . O l O l  12.91 20.0( 
1 70 m,p-XYLENES I 0.8751 0.991 10.010( 13.3llOO.Ol 
1 71 o-XYLEME I 0.6821 O.f1?110.010\ 4.61100.01 
In . 72 Xylem (Total)  I . 0.6821 . 0.71310.010( .4.61100.01 
1 73 STYRENE 1 1.0131 0.950(0.010( 6.21100.01 
1 74 BRoFlOFOAH 1 0.2854 0.176lO. 1001 38.2(^r00.0( 
1 75 ISWROPYLBENZENE 1 3.051 1 6.32710.0101 41.&C700.01 
19 76 4-SROMOFLUOROBEWZENE 1 O . ~ I  0.396lO.-OlOt 17.8(100.01 
1 n sRwaEazErE I o .ss~ l  o . m ~ o . o i o l  a.alroo.ol 
1 78 1 1 2 2-TETRACHLOROETHANE I 0.6861 0.60110.3001 12.31100.0~ 
1 79 1 2 3-TRtCHLOROPROPANE I 0.6691 0.601 10.0101 10.21100.01 
1 80' trans- 1,4-D 1CHLORO-2-BUTEM I O.O&l 0.038$.0101 40.9vW.01 
1 81 n-PROPY LBENZENE I 0.8181 !.095(0.010l 33.8#lOO.O[ 
1 82 2-CHLOROT OLUENE I 0.760 1 0.893~0.0lQl 17.5(100.01 
1 83 4-CHtOROTOtUEHE 1 2.4341 3.00510.010l z.~('~oo.o[ 
1 84 1 3 5-TRIMETHYLBENZENE I 2.3931 3.173lO.OlOl 32.6fi00.0( 
1 85 PEWTACHLORQTHANE . I 0.3371 0.17?f0.010l 47.6fi00.01 
1 86 tert-BUTYLBENZERE I 3.2961 3.90310.010) 18.4(100.01 
1 87 1 2 4-TRIMETHYLBENZENE 1 2.4431 2.934\0.0101 20.1,llOO.Ol . 
1 88 see-BUTYLBENZENE I 3.4601 4.46510.0101 29.11700.01 
1 89 1 3-DICHLOROBENZENE 1 1.4941 1.47810.0101 l.Ol100.0l 
I 90 p- I SOPROPYLTOLUENE 1 2.9341 3.51510.OlOl 19.8(.(00.0l 
1 92 1 4-OICHLOROBENZEUE - 1 1 .S78{ 1.51310.0101 4.1 1100.01 



Data File: /chem/u.i/u99080Sa.b/u110136.d 
port Date: 05-Aug-1999 10:43 

CONTINUING CALIBRATION COMPOUNDS 

Instrument ID: u.i Inject ion Date: 05-AUG-1999 09:43 
Lab F i l e  ID: u110136.d Init. Cal ib r a t i on  Dare(s): 07/09/99 0 7 / 0 9 / 9 9  
Analysis Type: WATER Init. Calibration Times: l1:SS 11:55 
Lab Sample ID: VSTDOSO Method F i l e :  /chem/u.i/u990805a.b/Sml82602.m 
Quant Type: ISTD 

I I I I I MAX I 
I RRF I RFsO ( RRF I %D 1 'XD I 

1==1======------------------=-;========(============l=;==========I==5F=1======I----- ----- I 
I 93 1 2 - 0  ICHLOROBENZENE I 1 -305 1 1.19810.010( 8.21100.01 
1 94 n-SUTYLBEIZEHE 1 .  2.2Ssl 2.36210.010[ 5.2/100.0/ 
1 95 1 2-01BUW-3-CHLOROPROPANE I 0.1591 a.0;~5l0.010l S Z . ~ ~ ~ O Q . O ~  
1 96 1 2 1-TRICHLORDBENZEWE I 0.682l 0.45310.0101 33.6fl00.0( 
1 97 HEXACHLOROlUTAOl €HE 1 0.4891 0.426[0.010~ t2 .9~ lOQ.Ql  
1 98 NAPHTHALENE 1 1.113[ 0.551 fO.OlOl 50.5ff00.01 
1 99 1 2 3-TRICHLOROBENZENE 1 0.5201 0.295(0.010l 43.Yf00.0I 



% DRIZT REPORT 

Data F i l e  
Lab ID 
Samp I5fo 
Method 
Operator 
Analyzed 
Sublist 
Insrrument 
ICAL Analyzed : 

u110136.d 
VSTDOS 0 
VSTDOSO (2-094-6) 
/chern/u.i/u990805a.b/5ml02602.m 
DOUG 
05-AUG-99 09 : 4 3  
all 

Compound Amount Nominal % Drift Flag RRF 
_ _ _ _ _ _ _ _ - _ - _ _ _ - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

DICHLOROD ITLUOROMETIFANE 47.64 SO. 00 -4.7 0.407 
CHLORO~THANIS 59.97 50.00 19 -9 0.300 
VINYL CHLORIDE 55.80 50.00 0.268 
BROMOF4ETHANE 38.16 SO. 00 
C J L O R O E T m  58.74 50.00 

#m 0.155 
0.174 

TRICHLOROFLUOROP4nKANE 56.73 SO. 00 13 - 5  0.491 
n on s- E ~ V T .  7-JDP -n nn 1 0 n n  + n - .  

ACROLEIN 
1 1 -DICBLOROETXENE 
1,T12-TRIC3LOROTRIFLUOROET~ 
ACETONE 
METHYL IODIDE 
W O N  DISULSTDE 
ACETONITRIL2 
ALLYL CHLORIDE 
METHYLENE CHLORIDE 
ACRYLONITRILE 
1,2-Dichloroethene (total) 
trans - 1 2 -DIC&OROETHENE 
Methyl-tert-Butyl Ether 
H p y a n ~  
1 1 - D ICEGOROETHANE 
VINYL ACETATE 
CHLOROPRENE 
2 2-DICHLOROPROPANE 
cis.-l  2-DICHLOROETHENE 
2 - BUTANONE 
PROPIONITRILE 

- 
61.88 50.00 23.8 0.479 
52 -27 . SO -00 4.5 0.044 
32.73 50.00 -34.5 0.245 
51.96 50.00 3.9 0.682 

492.23 500.00 -1.6 0.046 
45.34 50.00 -9 - 3  0.124 
43.49 50.00 -13.0 0.203 

386.71 500.00 -22.7 0.024 
102.54 100.00 2.5 0.298 
55.42 50.00 10.8. 0.309 " 

40.11 50.00 -19.8 0.302 
~ n n n  t n - - - "80 

56.47 SO. 00 12.9 0.535 
52.64 50.00 5.3 0.244 
63.84 50.00 27.7 0,437 
60.41 . 50  .OO 20.. 8 0; 416 
47.43 SO. 00 -5.1. 0.206 
35.36 50.00 -29 - 3  0.048 

365.80 500.00 -26.8 0.009 . . . . .  

-\VP n nn a - s  c n  nn C "  ~ n n  - - - .  n _ 4 m -. . 
* -  
. . METHACRYLONITRILE 377.25 500.00 -24.6 ;'. 

0.033 
BROMOCHLOROMETHANE 35.11 50.00 -29.8 0.109 
CHLOROFORM 50.25 50.00 0 . 5  v 0 -489  
DIBROMOFLUOROMETHANE 41.59 
I 1 1-TRICIGOROETHANE 58.99 
1 I-DICHLOROPROPENE 52.77 50.00 5.5 0.398 
CARBON TETRACHLORIDE 51.73 50.00 3.5 0.408 
1,2-DICHLOROETHANE-d4 39.77 50.00 -20.5 0.130 . 

BENZENE 48.36 50.00 -3.3 0.792 
ISOBUTYL ALCOHOL 549.49 1000 - 00 -45.1 0.004 
1 2-DICHLOROETXANZ 39.93 50-00 -20.1 0.173 
1,4 - D IOXANE 634.25 1000.00 -36.6 0.001 
TRICHLOROETHENE 48.81 50.00 -2.4 

J 
0,319 

1 2-DICHLOROPROPANE 43 -81 50.00 -12.4 0.267 
DIBROMOElETHANE 32.30 50.00 -35.4 0.111 
METHYL KETXACRYLATE ' 35.57 . 50.00 -28.9 0.093 
BROMODICiLOROMETHANE 39.68 50.00 -20.6 0.346 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

* = % Drift of CCC > 20 k or SPCC RRF c minimum RRF 

Page 1 of 3 



% DRIFT REPORT 

Data File : u110136.d 
Lab ID : VSTDOSO 
Samp Info : VSTDOSO (2-094-6) 
Method : /chem/u.i/u990805a.b/5ml82502.m 
Ope, .-ator : DOUG 
Analyzed : 05-AUG-99 09 :43 
Sublist : a l l  
Ins t m e n  t : u 
1C.U Analyzed : 09-dm-99 11:55 to 09-JUL-99 11:55 

Compound Amount Nominal % Drift Flag RRF 
_ - _ _ _ _ _ - - _ _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

7 -wTT'znpDnnhNv fl n9 cn nn -inn n + rr "80 
2-CHLOROETHYL VINYL ETHER 20.18 50.00 a 0.110 
cis-1,3-Dichloropropene 3 9 . 7 3  50.00 0.308 
4-METHYL-2-PENTANONE 32.38 50.00 -35.2 0.105 
TOLUEN3 - d8 52.51 50.00 5.0 0.841 
TOLUENE 47.83 50.00 -4.3 v 0.566 
traos-1,3-Dichloropropene 36.28 50.00 -27.4 0.206 
E W L  METKRCRYLIITE 31.14 50.00 -37.7 0.177 
1 1 2 -TRIC&OROETHANE 33.28 50.00 -33.4 0.118 
TETRACHLOROETHENE 54.14 50.00 8 - 3  0.614 
1 3 -DICHLOROPROP-4NE 39.94 50.00 
2 - HEXANOM 34.70 SO. 00 
D 1 3 R O M O C S L O R O t T E ~  37.62 50.00 -24.8 ' 0.362 
1 2-DIBROb!OETHANE 28.36 50.00 -43.3 0.158 
n - r . T w F m  n _nn r ; ~  - nn -inn - - - -  n * n d m  

CHLOROBENZENE 47.07 50.00 -5.9 0.948 
1 n n n w  CY-F n - .  g n  - 

I-CHEOROKEXANE 68  - 4 2  50.00 36.8 0.465 
1 1 1 2-TETRACBLOROETHANE 42.85 50.00 -14.3. 0.374 
ETKYL BENZENE 56.42 50.00 12.8 1.971 
m,p-XYLENES 113.29 100.00 13 -3 0.991 
o - XYLENE 52.27 50-00 4'. 5 0.713 
Xylene {Total) 197.56 I50.00 - $ i d 9  2.695 
STYRENE 46.89 50.00 -6.2 0.950 
BROMOFORM 30.90 . 50-00 -38.2 0.176 
ISOPROPYLBENZENE 70.90 50.00 . 41.,8 4.327 
4 - BROMOFLUOROBENZENE 41.10 SO.00 -17.8 0.394 
BROMOBENZENE 
1 1 2 2-TETRACHLOROETHANE 
1 2 3-TRICHLOROPROPANZ 
t rans - 1,4 -DICHLORO-2 -BUTEN 
n-PROPYLBENZENE 
2-CHLOROTOLUENE 
4 - CBLOROTOLLENE 
1 3 5-TRIMETHYLBENZENE 
PENTACHLOROETHANE 
tert-BUTYLBENZENE 
1 2 4 -TRIMETHYLBENZENE 
sec-BUTYLBENZENE 
1 3-DICHLOROBENZENE 
p-ISOPROPYLTOLUENE 
1 4-DICHLOROBENZENE 
1 2-DICHLOROBENZENE 

45.62 SO. 00 -8.8 
43.83 SO, 00 - 12 ..3. 

50.00 
SO. 00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
so. 00 
50.00 
50.00 
50.00 
50.00 

n-BLJTYLBENZENE 52.61 50.00 5.2 2.362 
I 2-DLBROMO-3-CHLOROPROPANE . 23.69 50.00 -52.6 0.075 
1 2 4-TRICHLOROBENZENE 33 -20 50.00 - 3 3 . 6  0.453 
- - - _ - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - + - - * - - -  

* = 2 Drif toof  CCC > 20 % or SPCC RRF c minimum RRF 

Page 2 of 3 



% DRIFT REPORT 

Data F i l e  
Lab ID 
S a n g  Info 
Method 
Operator 
Analyzed 
Sublist 
Instrument 
ICAL Analyzed : 

~110136 . d  
VSTDOSO 
VSTDOSO (2-094-6) 
/chem/u.i/u99080Sa.b/5m182602.m 
DOUG 
05-AUG-99 09 : 43 
a l l  
U 
0 9 - m - 9 9  11:s~ to 0 9 - m - 9 9  11:55 

Compound Amount Nominal % Drift Flag RRF 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - * & - - - - - -  

XEXACHLOROBUTADIENE 43.56 50.00 -12.9 0.426 
NAeHTHALENE 24.76 50.00 -50.5 0.551 
1 2 3-TRICHLOROBENZENE 28.38 50.00 -43 - 2  0 - 2 9 5  

_ _ _ _ - - r - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4 - - - - - - - - -  

+ = % Drift of CCC > 20 % or SPCC W c minimum RRF 

Page 3 of 3 



8A 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

L.-' Name: SWL-TULSA C o n t r a c t :  ZONEG R119 

=, Code : SWOK Case No.: ENSAFE SAS N o . :  SDG N o . :  3 9 7 8 5  

L a b  File I D  ( S t a n d a r d )  : UL10136 .D Date Analyzed: 0 8 / 0 5 / 9 9  

Instrument ID: U Time Analyzed:  0943  

0 1  
0 2  
03 
04 
0 5  
0 6  
0 7  
98 

9 
10 
11 
12 
13 
14 
IS 
16 
17 
18  
1 9  
2 0  
2 1  
2 2  

IS1 (PFB) = PENTAFLUOROBENZENE 
IS2 (DFBJ = 1,4 -DIFLUOROBENZENE 
IS3 (CB 2) = CHLOROBENZENE-dS 

UPPER LIMIT = + 100% 
of i n t e r n a l  standard area.  
LOWER LIMIT = - 50% 
of internal standard area, 

# Column used to flag values outside QC limits w i t h  an asterisk. 

v 2 01 of 02 
FORM VIfI VOA 

------------ ------------ 
12 HOUR STD ------------ 

-----------A 

UPPER LIMIT 
------------ ------------ 

LOWER LIMIT 
------------ 
EPA SAMPLE 

No. 
------------ 
VBLKl 
LCS 1 
LCSDl  
008GSP0101 
008GSP0202 
008GSP0301 
008GSP0401 
008GSP0501 
008TSP0501 

RT 
------- ------- 

4 . 9 5  
------- ------- 

5 . 4 5  ------- ------- 

4 - 4 5  
------- ------- 

------- ------- 
4 . 9 4  
4 . 9 4  
4 . 9 4  
4 . 9 4  
4 . 9 4  
4 . 9 4  
4 . 9 4  
4.94 
4 .95  

I S 1  (PFB) 
AREA # ---------- ---------- 
751700 

---------- --&A&----- 

1 5 0 3 4 0 0  ---------- ---------- 
375850  

---------- ---------- 

---------- ---------- 
783924 
758582  
785855  
760337  
756229 
750588  
751703  
750179 
757976 

I S 2  (DFBJ  
AREA # ---------- ---------- 
849385  

---------- ---------- 
1 6 9 8 7 7 0  

---------- 
4 2 4 6 9 2  

---------- 

---------- ---------- 
9 5 4 0 6 1  
954272 
965955  
915995  
8 9 3 0 0 7  
900178 
901019  
901174 
9 1 5 9 1 1  

RT 
------- ------- 

5 . 7 2  ------- ------- 
6 . 2 2  

------- 
5 . 2 2  

------- ------- 

------- ------- 
5 . 7 0  
5.70 
5 . 7 0  
5 . 6 9  
5 . 7 0  
5 . 7 0  
5 . 7 0  
5 . 7 0  
5 . 7 1  

IS3 (CBZ) 
AREA # 

---------- ---------- 
567811 ---------- ---------- 

1135634  
---------- 

2 8 3 9 0 8  
---------- 

---------- 
7 1 8 9 2 7  
727733  

RT 
------- ------- 

9 . 6 3  ------- ------- 
10.13 

------- 
9 . 1 3  

------- 
-----a- 

- - - - -A&  ------- 
9 . 6 2  
9 . 5 9  

736110 
697962 
691448  
687383 
679499  
683419 
696623  

9 . 5 9  
9 .58 
9 . 5 8  
9 . 5 8  
9 . 5 8  
9 .58  
9 . 5 8  



8B 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

L-'- Name : SWL-TULSA Contract: ZONEG R119 
P"*), 

Lhu  Code: SWOK Case No.: ENSAFE SAS No.: SDG No. : 39785 . .  

Lab File ID (Standard) : UL10136 .D Date .Analyzed: 0 8 / 0 5 / 9 9  

Instrument ID: U Time Analyzed:  0943 

IS4 (DCB) = 1,4-DICHLOROBENZENE d4 UPPER LIMIT = + 100% 
of internal standard area. 
LOWR LIMIT = - 50% 
of i n t e r n a l  standard area. 

------------ ------------ 
12 HOUR STD 

----------4- ------------ 
UPPER LIMIT ------------ ------------ 
LOWER LIMIT 

------------ ------------ 
EPA SAMPLE 

No. 
------------ 
VBLKl  
LCsl 
LCSDl 
008GSPOY01 
'008GSP0201 
008GSP0301 
008GSP0403 
008GSP0501 
008TSP0501 

# Column used to flag values outside QC limits with an asterisk. 

F 02 of 02 
FORM VIII VOA 

IS4 (DCB) 
AREA # ---------- 
253188 ---------- ---------- 
506376 

---------- 
126594 

---------- ---------- 
295321 
356305 
351156 
293396 
286879 
276697 
284773 
277186 
274334 

RT 
------- 
--dm---  

14.01 ------- ------- 
14.51 ------- ------- 
13.51 

------- ------- 

------- ------- 
14.01 
13.98 
13.98 
13.96 
13.95 
13.96 
13 -96 
13.98 
13.98 



HEARTLAND ESI VOA 12 

BLANK SUMMARY 
VOLATILE ORGANIC FRACTION 

Blank qualification guidelines: 

a) If a compound is found in the blank but not in the sample, no action is 
taken. 

b) Any compound (other than the three (3) listed below) detected in the 
sample, which was also detected in the associated blank, must be 
qualified by elevating the limit of detection or adjusting the limit of 
detection to the sample result, when the sample concentration is less 
than five (5) times the blank concentration. For the following four (41 
compounds, the results are qualified by elevating the limit of detection 
or adjusting the limit of detection to the sample result, when the sample 
concentration is less than ten (10) times the blank concentration. 

Common laboratory contaminants: methylene chloride 
acetone 
2-butanone 

C )  The reviewer should take note that the blank analysis may not involve 
the same weights, volumes or dilution factors as associated 
samples. These factors must be taken into consideration 
when applying the 5X and 1 OX criteria. 

d) In addition, the reviewer must review the trip blanks, rinseate blanks and 
field blanks (if they were submitted with the data package) and a l l  
associated samples. Apply the same data validation guidelines used in 
assessing the method blanks. 

e )  QualificationfAction codes: 

U - The sample result is greater than the CRQL and less than ten 
times (10X) the blank value. Cross out the "B" flag and qualify 
the sample result with a "U". 

CRQL - The sample result is less than the CRQL and less than ten 
times t f  OX) the blank value. Reject the sample result, cross out 
the "6" flag, and report the CRQL. 

greater 
No Action - The sample result is greater than the CRQt  and 

than ten times (10X) the blank value. 



4A 
VOLATILE METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

Lrl- Name : SWL-TULSA Contract  : ZONEG R119 

Lau C o d e :  SWOK Case No.: ENSAFE SAS No.: SDG No.: 39785 

Lab File ID: UL10137.D Lab Sample ID: U990805A 

Date Analyzed: 08/05/99 Time Analyzed: 2042 

Matrix: (soil/water) WATER Level : ( low/med) LOW 

Instrument ID: U 

COMMENTS : 

EFA 
SAMPLE NO. 

------------ ------------ 
LCSl 
LCSDl 
008GSP0101 
008GSP0201 
008GSP0301 
008GSP0401 
008GSP0501 
OOBTSP0501 

FORM IV VOA 

LAB 
SAMPLE I D  

============== 
LCSl  
L C S D l  
39785 .O 1  
39785.02 
39785.03 
39785.04 
39785.05 
39785.06 

LA13 
F I L E  ID 

============== 
UL1014S.D 
a10146.C 
UL10152 .D 
UL10153 . D  
UL10154 .D . 

UL1015S .D 
UL10156 :D 
UL10157. D 

TIME 
ANALYZED 

========== 
1420 
1448 
1743 
1811 
1839 
1907 
1934 
2002 



HEARTLAND ESI VOA 13 HES194.1 

BLANK SUMMARY - TCL SUMMARY 
VOLATILE ORGANIC FRACTION 

O Method Blank fi  rip Blank El Rinseate Blank Field Blank I7 Other 

Sample ID: OD8rsp05~ I File ID: 

COMPOUND CONCENTRATION CRQL 

-1 1 / 

I 

I 4 

! ,/' 
I / 

, 

/ 



2A 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

LpL N a m e  : SWL-TULSA Contract: ZONEG R119 

Lad Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39785 

SMCl  (TOL) = TOLUENE-d8 

EPA 
SAMPLE NO. ------------ ------------ 

VBLKl 
L C S 1  
LCSDl  
OOSGSPOlOl 
008GSP0201 
008GSP0301 
008GSPO401 
008GSP0501 
008TSPO501 

QC LIMITS 
(88-110) 

SMC2 (BFB j = 4 -BROMOFLUOROBENZENE 1 8 6 - 115) 
SMC3 (DCA) = I, 2-DICHLOROETHANE-d4 (80-120) 
SMC4 (DBF) = DIBROMOFLUOROMETHANE ( 8 6  - 118 ) 

SMCl 
(TOL)# ------ ------ 
106 
108 
108 
107 
108 
106 
106 
108 
105 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

SMC2 
(BFB)# ------ 
-a*--- 

9 4 
99 
99 
98 
99  
97  
97 
96 
97 

D Surrogates d i l u t e d  out 

FORM I1 VOA-1 

SMC3 
(DCA)# 
------ 
-----a 

95 
107 
107 

97 
96 
96 
95 

- 94 
96 

SMC4 
( D B F ) #  ------ ------ 

96 
98 
98 
99 
98 
98 
98  
99 
99 

TOT 
OUT 
--- --- 

0 
0 
0 
0 
0 
0 
0 
0 
0 

- 
- 
- 
- 

- 

- 
- 
- 
- 



LCS\LCSD RECOVERY REPORT 

Lab Name: SWOK\AATS 

Instrument: u 

Analysis Date: 05-AUG-99 14:20 

L S D  Analysis Date: 0S;AUG-99 14:48 

Units: Water ug/L Soil ug/Kg Air ppbv 

COMPOUND ............................. ............................. 
CHLOROMETHANE 
VINYL CELORIDE 
BROMOMETHANE 
CHLOROETKANE 
I 1-DICHLOROETHENE 
ACETONE 
C.ARB0N DISULFIDE 
METHYLENE CHLORIDE 
trans-1 2-DICHLOROETHENE 
1 1 -DI CHLOROETHANE 
VINYL ACETATE 
cis-1 2-DICHLOROETHENE 
2 - 3UTANONE 
CHLOROFORM 
1 I 1-TRICHLOROETHANE: 
CARBON TETRACHLORIDE 
BENZENE 
I 2 - D I C H L O R O E T ' I  
TRICHLOROETHENE 
1 2-DICHLOROPROPANE 
BROMODICHLOROMETHANE 
2 - CHLOROETKYL VINYL ETHER 
cis-1,3-Dichloropropene 
4-METHYL-2-PENT-WONE 
TOLUENE 
trans-1,3-Dichloropropene 
1 1 2-TRICHLOROETE4NE 
TETFL?XHLORO_ETHENE 
2 -HEXANONE 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
ETHYL BENZENE 
m,p-XYLENES 
0-XYLENE 
STYRENE 
BROMOFORM 
1 1 2 2-TETRACBLOROETWGE 

SPIKE 
ADDED 

- -&-- - - - -A ---------- 
50.00 
50.00 
so. 00 
50.00 
50.00 
50.00 
50. 00 
50.00 
SO. 00 
50.00 
so. 00 
so. 00 
SO. 00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50 .00  
50.00 
50.00 
50;OO 
50.00 
50.00 
50.00 
50.00 
SO. 00 
50.00 
50.00 
100.00 
50.00 
50.00 
so. 00 
50.00 

# Column to be used t o  f l a g  recovery w i t h  

* Value outside of QC limits 

Matrix: WATER 

Analyst: DOUG 

LCS File id: ~110145 .d 

LCSD File id: ull0146.d 

1 LCS 
CONCENTRATION 

I = = = = = = = = = = = = =  
60.63 
58.92 
52.86 

I 66.11 
1 60.96 
i 58.14 

I 6 3 . 2 7  
I 58.38 
I 63.24 

68.39 
79.94 
50.66 
61.24 
64 . a 5  
6 3 . 9 6  
51.05 
53.60 
53.43 
51.13 
54.55 
49.48 
44.16 
50.92 
48.11 
52.72 
50 .'24 
46.76  
53.09. 
45.60 
43.89 
49.68 
53 - 3 6  
105.43 
52.39 
49.22 
38.06 - 
4 9 . 7 2  

an a s t e r i s k  

LCS 
% 

REC # ------ ------ 
121 
118 
106 
132 
122 
115 
12 6 

. 117 

QC 
LIMITS 

REC ------- - - - - - - - 
47-150  
53-138 
46-143 
59-142 
58-135 
36-154 
49-133 
59-134 

LCS Recovery: 2 out of 37 outside l i m i t s  



LCS\LCSD RECOVERY REPORT 

Lab Name: SWOK\AATS Matrix: WATER w 
Insrrurnent :  u Analyst :  DOUG 

Analysis Date: 05-AUG-99 14:20 LCS File id: ~110145 .d 

LCSD Analysis Date: 05-AUG-99 14:48 LCSD File id: u110146.d 

Units: Water ug/L Soil ug/Kg 

COMPOUND ............................. ----------------------------- 
CHLOROMETHANE 
VINYL CHLORIDE 
BROMOMETHANE 
CHLOROETKANE 
1 1-DICYLOROETXENE 
ACETONE 
CARBON DISULFIDE 
MET'XYLENE CHLORIDE 
trans-1 2-DICHLOROETHENE 
1 1-DICHLOROETHANE 
V I W L  ACETATE 
cis-1 2-DICHLOROETHENE 
2 - BUTANONE 
CHLOROFORM 
1 1 1-TRICHLOROETWE 
CARBON TETRACHLORIDE 
BENZENE 
I 2-DICHLOROETXANE 
TRICHLOROETHENE 
1 2-DICHLOROPROPANE 
BROMODICHLOROMETHANE 
2-CHLOROETHYL VINYL ETHER 
cis-1,3-Dichloropropene 
4-METHYL-2-PENTANONE . 
TOLUENE 

TETRACHLOROETHENE 
2 -HEXANONE 
DISROMOCHLOROMETHANE 
rnLOROBENZENE 
ETHYL BENZENE 
rn, p-XYLENES 
0-XYLENE 
STYRENE 
BROMOFORM 
1 1 2 2-TETRACHLOROETHANE 

A i r  ppbv 

SPIKZ 
ADDED --------- --------- 
50.00 
50.00 
50.00 
50,oo 
SO. 00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
SO. 00 
50.00 
50.00 
SO. 00 
so. 00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
SO. 0 0  
so. 00 
50.00 
50.00. 
50.00 
50.00 
50.00 
50.00 
100.00 
50.00 
50.00 
5 0 . 0 0  
50.00 

LCSD 
CONC . ---------- ---------- 
54.41 
5 3  - 4 3  
47.03 
59.41 
54.25 
53.90 
5 2 . 6 7  
5 3 . 5 7  
57.48 
62.72 
77.79 
55.87 
5 0 . 5 7  
59.93 
58.80 
46.96 
50.23 
51 .05  
48.61 
52-03 
4 6 . 9 0  
42.92 
48.52 
46 - 8 3  
49 .88  
4 7 . 9 8  
45.68 
48 -53 
43 -72 
41.18 
46.74 
50.12 
100.61 

4 9 ;  17 
47.25 
35.56 
50.82 

f Column to be used to flag recovery w i t h  an a s t e r i s k  

* Value outs.ide of QC limits 

QC 
LIMf TS 

REC ------ ------ 
47-150 
53-138 
46-143 
59-142 
58-135 
36-154 
49-133 
59-134 
59-134 
60-133 
56-135,~ 
61-134 
44-152 
61-133 
59-130 
61-129 
64-128 
61-136 
54-128 
66-135 
63-134 
40-149 
65-129 
55-146 
59-134 
64-130 
68-131 
62-133. 
55-142 
41-145 
62-132 
60-131 
72-126 
62-132 
61-136 
61-135 
59-139 

LCSD 
3 

REC # ------ ------ 
109 
107 
94 
119 
108 
108 
105 
107 
115 
1 2 s  

LCSD Recovery: 1 out of 37 outside limits 

% 
RPD ---- ---- 
10 
10 
12 
10 
12 

7 
18 

9 
9 
9 



HEARTLAND ESI VOA 17 HES194.1 

FIELD DUPLICATE SAMPLE SUMMARY 
VOLATILE ORGANIC FRACTION 

Sample ID: Duplicate Sample ID: 
I I 

Matrix: aqueous I non aqueous Units: ug/L ug/Kg 

Water RPDs < 20% RPD 

Soil RPDs < 35% RPD 

Comments: . 



SOUTHWEST LABORATORY OF OKLAHOMA 
1700 Wed Albany, Suite A 1 Broken Arrow, OK 74012 

91 8-251 -2858 

S D G  N A R R A T I V E  

August 17, t 999 

CLIENT: ENSAFE 

SDG No.: 39785 

VOLATILE FRACTION 

Six water samples were submitted for Volatile Organic Analysis. The samples were analyzed by GCIMS 
following Method SW846-8260B and a specified compound list. 

No major problems occurred during the analyses of these samples. 

Blanks: No problems. 

Surrogates: No problems. 

Laboratory Control Spikes: LCSl contained two compounds outside QC recovery limits (high). LCSD1 
contained one compound outside QC recovery limits (high), 

Internal Standards: No problems: 

Matrix Spikes. There were no matrix spikes submitted with this SDG. Analytical batch U990805A 
contained an MS/MSD from SWLO episode 39752. 

b4-y 
Hany M. Borg 
Organic Program Manager 

August 17,1999 
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. otat~les 
Test Cane 'AS325 
Vethoa 3W846 322GX82CC3 
!datrrx .'Ja!er-5911 
Samo~e Volume S m t - 5 ;  
lnltlal Cal~bnuon~SrnllSg} ~.;G~O-:CO-:C.~ L=: .ril50<?;?'. 'or CCZ --sounos SPCC Z R F N  333 lor C.>!cmocmr-: 

s n o  1 I : f ;alrauzroe!nane aJCC BRF - : ':: 'Or CL:ammetnam 1 ' 3,mtaroetrar. 

m Bromolom 
Contlnurng Callbratron~SrnUSg) i.3 ooa -0 s ~ P ' . c  lor CCC --.nomas SPCC :SF , (> ::O for C h m m .  .no r r : : 

7c-oernam SPCC FiRF I 13 rOO la Chtornmclnanm 1 I-O~CCIhommrmu. .IYI 

arrmotrrm 
Internal Standards C ~ O I I ~ O S .  1 d - O ~ e m ~ a n e - 0 4  r .-Dfiwm-. ~ e m d u m m m . ~ y  
Surmgaws T O ~ D - N + ~ ~  awn-a o~bmmmnx~lrnevruw 

Page 1 of 2 
PQL PQL I MOL MDL 

CoMPouHo I -NUMB= /WATER. 5m I SOIL I w A m  ~m 1 SOL 
1 u@L u!#Kg 1 ugL uqlKq 

DlCHtGRODlFtUOROMETHANE . 75-71-8 1 5  , 5 1  4 3.2 
CHLOROMETHANE I 7-74 1 5 i 0.6 9.6 
VINYL ChLORtOE I 7 5 - 0 1 4  I 5 1 1 0  5 8 

:BROMOMETHANE I -443-9 5 0 5  ! 3 
I CHLCROETHANE 75-00-3 5 1 0.6 19 
r ~ ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  73-694 5 ? 4 3 8 
1 1-DICHLOROETHENE '5-35-6 + : S ' 3 

-" CARBGl4 OLSULFiOE 3-1 5-S 3 : 1 ' 9 
METHYLENE CHLORIDE ;5-09-2 5 i 1 1  ' Z 
: trans-1 2-DICHLOROETHENE 1 56-60-5 5 i 1 3  : 0 
: 1 1-OICHLOROEWANE f - , 3 - 3 6 3  5 1 0  3 9 
;CIS-l 2-ZICHLOROETHENE I 156-59-2 5 ! 1 4  ' 2 
il.2-Dtw~oroement ltotalr I 540-59-0 I 5 ! 2.5 2.1 
!2  2-DICitLOROPROPANE I 594-20-7 i 5 1 0.9 3 7 - 
! BROMOCHLQROMETHANE I 74-97-5 1 d 5 8 0.6 1 3  
i CHLOROFORM t 1746-3 ! 5 I 0.8 0.7 
' 1  1 1-TRICHLOROETHANE I 71-556 I 5 5 I 0.8 0.7 

1 t 4ICHLOROPROPENE I 563-58-6 i 5 ' 5 1  0.6 0 8 
'CARBON TETRACHLORIDE I 56-23-5 t 5  - 5 1 0.8 0 5 
BENZENE 1 7 143-2 I 5 5 I 0.6 0.8 
'1 2-DICHLOROETHANE I 107-06-2 I S  8 5 ! T O  ! 2 
TRICHLOROEMENZ i 79-01-6 I 5 a 5 1 1 6  0.7 
1 2-OICHCOROPROPANE i 7847-5 i 5 . 5 1 0 . 6  \ 0 

I DIBRO>.~OMETHANE 7495-3 5 1 0.8 3 9 
,5ROMODICHLOROk~ETHANE is-27-4 5 I (3.7 3.6 
:TOLUENE I 10848-3 I 5 i 1 1  I 

f 1 1 2-TRICHLOROFHANE I 7 9 W 5  3 5 t 0.8 3.8 - 
8 TETRACHLOROFlhENE I 127-18-4 1 5 I 0.9 3 7 
1 34ICHLOROPROilANE 

-mmtwE 
t 142-28-9 I 5  5 I 0.8 0.9 
I 1 2440-1 1 5  : 5 (  1 .O 0.5 

1 2-DIBROMOETHANE 1 106-934 1 5  5 f 1.1 : 1 
~HLOROBENZENE I 106-90-7 I 3  5 0.7 0.7 
1 1 1 2-TETRACHLORJETHANE 630-20-6 I 5 a 5 1 0 . 6  0.8 

iETHY L BENZENE i IWJI-4 I 5 5 1 08 1 1  

, m.p-XYCCNES i 3-302-07 5 1 6  ' 2 
,o-XY CE?IE 1 9547-6 I 5 0.9 ;a 
1 Xylene r iatarr { 1 330-20-7 5 5 2.4 : 8 
I STYRENE 10042-5 3 5 0.8 1 2 
! BROMOFORM 75-25-2 5 8 4 7  ;8 
lSOPRrJPYL5f NZENE 98-82-8 5 S 9 3 9 

r 1 2 3-TaICHLOROPRUPPINE I 96-1 8-4 I 5 5 I 0.8 ' 0 
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c m a M 5  1 rOlblloraranzene44 I r-l)ffluomwnzm P s n y h a m o r U w ~  

Surroqaws TOWB cam-sns O~trmmuwwnmrnan 
Page 2 of 2 - 

~ J Q L  v a ~  I MDL a MDL 
COMPOUND I CASHUMBER WATER S i n  1 S O L  1 WATER Sm l SOIL 

upri . oglKg 1 uqlf i uqWq 
BROMOBENENE 10&86- 1 I 5 , 5 !  1.1 r 1 0 
1 t 2 2-TETRACHLOROETHANE ' 79-34-5 1 5 , 5 1  0.0 j 0 8 
rc-PROPYCBENZENE 10345- 1 5 5 I 1.2 1 : 

I ZCHLOROT OLUENE i 95-494 .. 5 1 0 . 7  ' 1 2  

: ~ H L O R O T O L X N E  10643-4 j 5 I 0.a ' 3 
! 1 3 5-Ti?lMETHYLSENZENE i 0867-a 5 0.9 19 
ten-WNLBENZENE 38-066 = , : 0 j 9 

25-63& 3 -3 8 
. - 

1 2 4-~~IUETHYLSENZE?lE - .  
; 3s-98-a i ~ j 8  . see-Bu7fLGENZENE - :  

: : 3-OJC~COROBENZENE 541-73-1 ' 5 , 0.8 j '2 
49-87-6 ! o-ISOF~OPVCTOLUENE 5 r 0.9 3 9 

1 ~O#;~LOROBENZENE 10646.7 5 r 0.7 J 8 
t 1 2-DICHLOROBWZENE 95-50-1 5 i 0.6 3 7 
r n-BUTVLBENZE?IE i 04-51 -a 5 s I 1.0 : o 
:1 2-DIBROMO-3CHLOROPROPANE 96-12-8 5 I 16 4 0 
1 2 4-TRICHLOROBENZENE I 12042-1 5 5 I 10 . ' I  

HU(ACHLOROBUTA0IENE I 8768-3 I 5 I 1 0  I- 
NAPHTHALENE I 9 1-20-3 5 5 1 0.9 , ,,4 

, I 2  3-TillCHLOROBENZENE I 87-618 I 5 5 1 1 0  i 0 9  
WATEii MDL ANALYZm ON INSTR K - 1/79/98 
SOlL MDL ANALYZED ON INSTR. K - 1/23/98 
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August 30, 1999 

Charlie Vernoy 
ENSAFE ENVIRONMENTAL & SAFETY DESIGNS, INC. 
935 Houston Northcutt Blvd. 
Suite I 13 
Mount Pleasant, SC 29464 

Project: ZONE G, RELEASE 119 
SDG: 39785 
SWLO #: 39785.01 -39785.06 

Dear Mr. Vernoy: 

Please find enclosed the Level Ill and the Diskette deliverables for your samples 
received in our laboratory on August 04, 1999, for the above captioned project. 

If, in your review, you should have any questions or require additional information, do 
not hesitate to call. 

Sincerely, 

sandy ~rovenstein 
Project Officer 

SGI'jt 
Enclosures 



C
H

A
IN

 O
F

 C
U

S
TO

D
Y

 R
EC

O
R

D
 

PR
O

JEC
T/JO

B
 

N
O

: 
A

 
1" 

I -vu
r - U

T
 - U

I T
 
v
 u
 

C
O

C
 N

O
: 

P
O

 
NO

: 

REL N
O

: 
/ 14 

i
3
 

J
 

LAB NAM
E: 

c
u

m
 /YJL/~/ &JO 

G
ac/G

<fc~ 
PR

O
JEC

T l.4*?W
XR

 
&

~
rIl/le I/eu

t:~
r/ 

LO
C

A
TIO

N
 

Z
vsr 6

~
 T

N
~

U
 

9
 

TE
LE

/Fm
 

Yo. ~
~

~
~

j
~

~
~

*
~

~
~

 
/ i5-h 

SA
M

PLER
S: 

(SIG
N

ATU
R

E) 

nELo 
DATE 

S
A

M
P

LE
 

M
P

E
/S

IZ
E

 
PR

ESER
VA

TIO
N

 
SA

M
PLE 

N
U

M
B

ER
 

'IM
E

 
M

PE
 

O
F 

C
oN

TA
IN

E
R

 
TEM

P. 
CHEM

l 

M
L

~
!

 
d

d
f~

 
TP& 

-
-
 

~
-
 

-
-

 

I 
13 5

5
- 

4 
K

%
 

VSCG dQys sp&
d/ 

/42 5 
4

x
X

 
VBcG ~~SGSP@- 

144s 
4- 

X 
X 

.
 

/sds 
v
 

v
 

4
 

X
X

 
&

spd5-&
 

-
 

* 
2

-
4

4
~

~
i

l
 

V
 1 

HC/ 
2 

X 
-
-
-
-
-
-
 



HEARTLAND ESI VOA 19 

SAMPLE RESULT VERIFICATION 
VOLATILE ORGANIC FRACTION 

1. Were the sample results reported within the calibration range? 
@o 

2. Were the percent moistures reported? yes ~?(Nr;l, 
3. Were the data reported on a dry weight basis? yes  NO@ 

4. Did the GCIMS RIC and TIC exhibit interferences, off scale peaks or elevated 
baseline? Yes No 

5. Did the data contain elevated detection limits that could not be accoun 
Ye@'? 

6 .  Were any computational or transcription errors found? 

Specific Comments: 

/- 

Reviewer: Date: 



HEARTLAND ESI SVOA 1 HES194.1 

MULTI-MEDIA SEMIVOLATILE ORGANIC FRACTION 

CASE NUMBER: SDG NUMBER: 39785 
LABORATORY: Sic) L - 
CLIENT: PROJECT: h & f a c  & 99-75 

REVIEWER: ML DATE: 4-9-99 

QAJQC LEVEL 

NEESA C 
NEESA D 
DQO LEVEL I l l  
DQO LEVEL IV 
- 

Statement Of Work (SOW) 

CLP 3/90 
CLP 2/88 

& SW846 8 2 7 0 C  
SW846 8270 Appendix IX 

C7 

ANALYSIS MODIFICATIONS: 



HEARTLAND ESI SVOA 2 

SEMIVOLATILE HOLDING TIMES 

Water snil A m h E  
CLP: 7 days from sampling 14 days from sampling 40 days from VTSR 
SW846: 7 days from sampling 14 days from sampling 40 days from VTSR 
Region I: 5 days from VTSR 7 days from VTSR 40 days from VTSR 
Region Ill: 7 days from sampling 7 days from sampling 40 days from VTSR 
NYSDEC: 5 days form VTSR 5 days from VTSR 40 days From VTSR 

1. Were the holding times met for the al l  semivolatile samples? @ NO 

If yes, complete the following form for all samples that exceeded holding times. 

Action: DA - The number of days that the holding time was exceeded. 

DA 15: Qualify all positive results as estimated (J) .  
DA > 5 s 15: Qualify all positive results as estimated (J) and all non detects- 

estimated (UJ). , -% 

DA > 15: Qualify all positive results estimated (J) and reject all non detects. 

L.047 



SEMIVOLATILE ORGANIC INSTRUMENT PERFORMWCE CHECK 
DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Name: SWL-TULSA Contract: ZONE G 

ab Code: SWOK Case N o .  : ENSAF SAS No. : SDG No. : 39785 

Lab File ID: V9081702 .D DFTPP I n j e c t i o n  Date: 08/17/99 

Instrument ID : HP72V DFTPP I n j e c t i o n  Time: 1134 

I ION ABUNCANCE CRITERIA ABUNDANCE ..................................................... -------------- ..................................................... -------------- I 
30.0 - 60 .0% of mass 198 
Less than 2.0% of mass 69 
Mass 69 relative abundance 
Less than 2 . 0 %  of mass 69 
40.0 - 60.0% of mass 198 
L e s s  than 1.0% of mass 198 
Base peak, 100% relative abundancz 
5 - 0  - 9 . 0 %  of mass 198 
10.0 - 30.0% of mass 198 
Greater than 1.00% of mass 198 
Present, but less than mass 443 
Greater than 40,0% of mass 198 
17.0 - 23.0% of mass 442 

1 I I 
1-Value is % mass 69 2-Value is % mass 4 4 2  

& - 
IWIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

CLIENT 
SAMPLE NO. --------------- 

dm------------- 

SSTDO80 
SSTD160 
SSTD020 
ssTD120 
SSTDOSO 

LAB 
SAMPLE ID -------------- - - - - - - - - - - - - - - 

SSTD080 
SSTD160 
SSTDO20 
SSTD120 
SSTDOSO 

LAB 
FILE ID -------------- -------------- 

V9081703 .D 
V9081704.D 
V9081705.D 
V9081706 .D 
V9081707.D 

ANALYZED 
---Ah----- ---------- 
08/17/99 
08/17/99 
08/17/99 
08/17/99 
08/17/99 7 

TIME 
ANALYZED --- ---x====== 

1152 
1219 
1245 
1312 
1339 

FORM V SV 



6B 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

, Name: SWL-TULSA Contract: ZONE G .\ 

L a b  Code: SWOK Case No.: ENSAF SAS No.: SDG No.: 39785 

Instrument ID: HP72V Calibration Date ( s )  : 08/17/99 

Calibration Times: 1152 1339 

I LAB FILE ID: RRFZO = V9081705.D RRFSO = V9081707.D 
RRF80 = V9081703.D RRF12O= V9081706.D RRF160= V9081704.D I 

FORM VI SV 

COMPOUND 
__C__A__________-__--------- ___--___-______---_--------- 
Phenol 
bis (2-Chloroethyl) ether 
2-Chlorophenol 
1,3 -Dichlorobenzene 
1,4 -Dichlorobenzene 
Benzyl Alcohol 
1,2 -Dichlorobenzene 
2-Methylphenol 
b i s  (2-Chloroisopropyl) ether- 
4-Methylphenol 
N-~itroso-di-n-propylamine- 
Hexachloroethane 
Nitrobenzene 
'Isophorone 
2 -Nltrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis (2-Chloroethoxy) methane_ 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-~hloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
~exachlorocyclopentadiene~ 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3 -Nitroaniline 

. Acenaphthene 
2,4-~lnitrophenol 
4-Nitrophenol 

* = CCC Compound, must have % 
~ 1 1  non-s~CC compounds must meet a minimum RRF of 0.01. 
mpounds with % RSD values r 15.0 must be analyzed by linear regression 

RRFBO ----_- ------ 
1.396 
0.940 
1.019 
1.199 
1.351 
0.768 
1.046 
0.975 
1.296 
0.955 
0.699 
0.464 
0.242 
0.574 
0.236 
0.277 
0.524 
0.384 
0.274 
0.309 
0.911 
0.430 
0.166 
0.267 
0.590 
0.327 
0.354 
0.355 
1.006 
0.282 
1.194 
1.644 
0.308 
0.360 
0.956 
0.216 
0.142 

#PCC 

RRF20 ------ 
-----4 

1.524 
0.915 
0.948 
1.106 
1.466 
0.712 
1.194 
1.068 
1 :305 
1.168 
0.651 
0.474 
0.274 
0.619 
0.243 
0.251 
0.501 
0.418 
0.297 
0.369 
1.087 
0.508 
0.180 
0.269 
0.694 
0.269 
0.375 
0.367 
1.108 
0.316 
1.335 
1.856 
0.326 
0.404 
1.076 
0.138 
0.140 

RSD c 

RRF120RRF160 
-A-d-- ------ 
1.213 
1.089 
1.213 
1.259 
1.281 
0.718 
1.299 
0.949 
1.254 
1.044 
0.728 
0.546 
0.330 
0.584 
0.185 
0.245 
0.494 
0.346 
0.290 
0.278 
0.915 
0.381 
0.152 
0.269 
0.580 
0.306 
0.352 
0.353 
0.975 
0.286 
1.193 
1.593 
0.316 
0.358 
0.942 
0.221 
0.114 

RRFSO ------ --_--_ 
1.448 
0.858 
1.021 
1.074 
1.340 
0.756 
1.054 
0.929 
1.235 
1.046 
0.590 
0.444 
0.131 
0.548 
0.224 
0,260 
0.469 
0.372 
0.273 
0.313 
0.921 
0.429 
0.161 
0.247 
0.600 
0.294 
0.352 
0.359 
1.007 
0.282 
1.212 

. 1.699 
0.319 
0.386 
0.995 
0.190 
0.144 

30.0 

------ 
__I___ 

0.847 
0.926 
0.914 
0.948 
1.211 
0.606 
1.020 
0.888 
1.089 
0.792 
0.662 
0.402 
0.323 
0.559 
0.184 
0.236 
0.119 
0.347 
0.279 
0.268 
0.837 
0.364 
0.143 
0.251 
0.534 
0.315 
0.333 
0.359 
0.934 
0.284 
1.167 
1.558 
0.311 
0.340 
0.929 
0.228 
0.152 

Compound 

RRF 

1.286 
0.946 
1.052 
1.117 
1.330 
0.712 
1.123 
0.962 
1.236 
1.001 
0.666 
0;466 
0.280 
0.577 
0.214 
0.254 
0 -503 
0.373 
0.283 
0.307 
0.915 
0.422 
0.160 
0.261 
0.600 
0.302 
0.353 
0.359 
1.006 
0.290 
1.220 
1.670 
0.316 
0.370 
0.980 

10.7 
7.1* 
9.0 
10.6 
7.0 
7.0 
13.9 
7.8# 
11.3 

1 . * 
6.2 
4-81 
8.0 
3 .7*  

13.3 
8.8* 
4.1* 
9-01 
7.3# 
4.2' 
1.5 
6 . 4 1  
5.0 

7.0 
2.2; 
6.8, 
6.0: 

0.197- 
0 . 1 4 4 p ~ $  



6C 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

Name : SWL-TULSA Contract : ZONE G 

,ab Code: SWOK Case No.: ENSAF SAS No.: SDG No.: 39785 

Instrument ID: HP72V Calibration Date ( s )  : 08/17/99 

Calibration Times: 1152 1339 

LAB FILE I D :  RRF20 = V9081705.D RRF50 = V9081707.D 
RRF80 = V9081703 .D RRF120= V9081706.D RRF16O= V9081704.D 

- 
RRF ------ ------ 
1.492 
0.426 
1.266 
0 .562  
1.145 
0 .399  
0.161 
0.477 
0.207 
0.249 
0.158 
0.998 
0.946 
0.975 
1.388 

I COMPOUND 

Dibenzof uran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-pnenylether - 
Fluorene 
4 -Ni troaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine (1) 
4-Bromophenyl-phenylether- 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

I Anthracene Carbazole 
~i-n-butylphthalate 

1 Fluoranthene I 
Pyrene 
Butylbenzylphthalate 
3,3'-~ichlorobenzidine 
Benzo (a) anthracene 
Chrys ene 
bis (2-Ethvlhexyl) phthalate - 
~i-n-octyiphthalate 
Benzo(b)Eluoranthene 
Benzo (k) f luoranthene --. . 
Benzo (a pyrene 
Indeno (l,2,3 -ca) pyrene 
Dibenz (a, h) anthracene 
~ e n z o  (g, h, i)perylene 
Pyridine ............................ ............................ 

I I I I I 
(1) Cannot be seperated from ~iphenyiamine 
* = CCC Compound, must have % RSD c 30.0 # = SPCC Compound 

non-SPCC compounds must meet a minimum PAF of 0.01. 
mpounds with % RSD values > 15.0 must be analyzed by linear re 

FORM VI SV 



6C 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

t Name : SWL-TULSA Contract : ZONE G ."'- 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No.: 39785 ~-. 

Instrument ID: HP72V Calibration Date (s) : 08/17/99 

Calibration Times: 1152 13 3 9 

LAB FILE ID: RRF20 = V9081705.D RRF50 = V9081707.D 
RRF80 = V9081703.D RRF120= V9081706.D RRFlGO= V9081704.D 

I I I I I 1 * = CCC Compound, must have % RSD < 3 0.0 =~CC cornbound 
All non-SPCC compounds must meet a minimum RRF of 0.01. 
Compounds with % RSD values > 15.0 must be analyzed by linear regression 

FORM VI SV 

2- 

'RSD ----- ----- 
COMPOUND ----- ------------------ - ------------------ 

RRF20 
------ ------ 

RRFSO 
------ ------ 

RRF80 ------ ------ 
RRF120 
------ ------ RRF160 ------ ------ 

- 
RRF ------ ------ 



SB 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

~ a m e  : SWL-TULSA Contract: ZONE G 

- ,b Code: SWOK Case No.: ENSAF SAS No.: SDG No.: 39785 

Lab File ID: V9082003.D DFTPP Injection Date: 08/20/99 

Instrument ID: HP72V DFTPP Injection Time: 1422 

h, 

FORM V SV 

% RELATIVE 
FLBUNDANCE 

_-__I_________ 
__f f__________ 

I____ __--- 
5i 
68 
69 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

ION A13UNCANCE CRITERIA 
- - - d L I - - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - d  
- ---I__-__--_--------------------------- 

30.0 - 60.0% of mass 198 
Less than 2.0% of mass 69 
Mass 69 relat ive abundance 
Less than 2.0% of mass 69 
40.0 - 60.0% of mass 198 
Less than 1.0% of mass 198 
Base peak, 100% relative abundance 
5.0 - 9.0% of mass 198 
10.0 - 30.0% of mass 198 
Greater than 1.00% of mass 198 
Present, but less than mass 443 
Greater than 40.0% of mass 198 
17.0 - 23.0% of mass 442 

30.8 
0.0 ( 0.0)l. 

47.8 
0.0 ( 0 . 0 ) ~  

! 
42.6 
0.0 

100 - 0  
6.9  

19.8 
2.2 

10.8 
69.1 
13.8 ( 19.9)2 

1-Value is 4 mass 69 2-Value is % mass 442 

'HIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS : 

01 
02 
03 
04 
05 
06 
07 
0 8  
09 
10 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

ge 1 of 1 

1 

CLIENT 
SAMPLE NO. 

-_d f_____- - - -__  --------------- 
SSTDO~O 
SBLKl 
LCSl 
LCSD1 
008GSP0101 
008GSP0201 
008GSP0301 
008GSP0401 
008GSP0501 
008GSP0501MS 

11008GSP0501MSD 

LAB 
SAMPLE ID -_-----_----__ -----------_-- 

ssmoao 
BL0805WC 
LCO8OSWC 
LrD0805WC 
39785.01 
39785.02 
39785.03 
39785.04 
39785.05 
39785.05MS 
39785.OSMSD 

TIME 
ANALYZED ___--_____ ------__-- 

143s 
1902 
1929 
1955 
2141 
2208 
2234 
2300 
2326 
2352 
0019 

LAB 
FILE ID 

_ _ _ _ - _ _ _ ^ d - * _ _  --__---------- 
v9oaz004.11 
V9082014.D 
V9082015 .D 
V9082016.D 
V9082020.D 
V9082021.D 
V9082022.D 
V9082023 .D 
V9082024.D 
V9082025 .D 
V9082026.D 

DATE 
ANALYZED 

_dd-I-____ ---------- 
08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/20/99 
08/21/99 



7B 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

Name: SWL-TULSA Contract : ZONE G 

L a b  Code: SWOK Case No. : ENSAF SAS No. : SDG No. : 39785 

Instrument ID: HP72V Calibration Date: 08/20/99 Time: 1435 

Lab File I D :  V9082004.D I n i t .  Calib. Date (s) : 08/17/99 08/17/99 

Init. Calib. Times: 1152 1339 

M I N  
RRF ----- ----- 

0.050 

0.050 

0.050 
0.050 

MAX 
5D I %D 

FORM VIf SV 



7C 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

. - N a m e  : SWL-TULSA Contract: ZONE G 

D Code: SWGK Case No.: ENSAF SAS No.: SDG No.: 39785 

Insrrument ID : HP72V Calibration Date: 08/20/99 Time: 1435 

Lab File ID: V9082004.D Init. Calib. Date (s) : 08/17/99 08/17/99 

i n i t .  Calib. Times: 1152 1339 

FORM VII SV 

I COMPOUND ............................ ---------------------------- 
4-Chlorophenyl-phenylether - 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-~itrosodiphenylamine (1) - - 
4-Bromophenyl-phenylether - 
Hexachlorobenzene 
Pentachlorophenol  
Phenanthrene 
Anthracene 
Carbazole 
~i-n-butylphthalate 
FluoranChene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo (a) anthracene 
Chlrysene 
bis (2-~thylhexyl) phthalate- 
Di-n-octylphthalate 
Benzo ( b f  f luoranthene 
Benzo (k) f luoranthene 
Benzo ( a) pyrene 
Indeno(l,2,3-cdjpyrene 
Dibenz (a, h) anthracene 
Benzo !g, h,  i) perylene 
Pyrldlne ............................ --------------------------*- 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol -d5 
2-Fluorophenol 
2,4,6-Trrbromophenol 
2-Chlorophenol-d4 
1,2-Dichlorobenzene-d4 

(1) Cannot be seperated from 

iiRF ------ ------ 
0.562 
1.145 
0.399 
0.161 
0.477 
0.207 
0.249 
0.158 
0.998 
0.946 
0.975 
1.388 
1.067 
1.165 
0.665 
0.469 
1.096 
1.042 
0.921 
1,610 
1.179 
1.083 
1.021 
1.018 
0.966 
1.098 
0.953 ------ ------ 
0.280 
1.056 
0.835 
1.192 
1.021 
0.133 
1.031 
0.751 

D-Lamine 

MAX 
%D 

---- ---- 

2 0 . 0  

20.0 

20 .0  

20 .0  

---- ---- 

MIN 
RRF 

----- 

----- ----- 

RRF5O ------ ------ 
0.549 
1.131 
0.402 
0.175 
0.450 
0.198 
0.237 
0.167 
0.949 
0.896 
0.940 
1.381 
1.019 
1.147 
0.692 
0.464 
1.073 
0.996 
0.954 
1.709 
1.167 
1.040 
1.001 
1.049 
0.949 
1.084 
0.952 ------ ------ 
0.314 
1.053 
0.810 
1.268 
1.149 
0.133 
1.135 
0.742 

%D ------ ------ 
- 2  - 3  
-1.2 
0.8 
8.7 
-5.5 
-4.3 
-4.8 
5.7 
-4.9 
-5.1 
-3.4 
-0.5 
-4.3 
-1.5 
4.1 
-0.9 
-1.9 
-4.4 
3.6 
6.1 
-1.0 
-3.8 
-1.8 
3.0 
-1.6 
-1.1 
-0.1 ------ ------ 
12.1 
-0.1 
-2.8 
6.4 
12.5 
0.0 
10.1 
-1.0 



8B 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

, N a m e ;  SWL-TULSA Contract : ZONE G /-"% 

Lab Code: SWOK Case N o . :  ENSAF SAS No.: SDG No.: 39785 - 

Lab ~ i l e  ID (Standard) : V9082004 Date Analyzed: 08/20/99 

Instrument ID: HP72V Time Analyzed: 1435 

IS1 (DCB) IS2 (NPT) 
AREA # RT # AREA # RT # --------------- ------ha-- ------- ---------- ------- --------------- ---------- ------- ---------- ------- 

12 HOUR STD 1 1394571 2.87 1 532529 1 3.80 
UPPER LIMIT 278914 3 -37 1065058 4 . 3 0  
LOWER LIMIT I 69729 1 2.37 1 --------------- ---------- ------- --------------- ---------- - - - -we-  

CLIENT SAMPLE 
NO. --------------- ---------- ------- ---------- ------- --------------- ---------- -----...- ---------- ------- 

0 1  SBLKl 80411 2.87 330218 3.80 
02 LCSl 83771 2 . 8 7  320121 3.79 
03 LCSDl 88263 2.87 349553 3.80 

IS1 (DCB) = 1,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-d8 
IS3 (ANT) = Acenaphthene-dl0 

AREA UPPER L I M I T  = +loo% of i n t e r n a l  standard area. 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0 .50  minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of in ternal  standard RT 

# Column used t o  flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

FORM VIII SV-2 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SllMMARY 

- - 5  Name: SWL-TULSA Contract : ZONE G 

D Code: SWOK Case No.: ENSAF SAS No.: SDG No.: 39785 

Lab File ID (Standard) : V9082004 Date Analyzed: 08/20/99 

Ins t rumen t  ID: HP72V Time Analyzed: 1435 

IS4 (PHN) = Phenanthrene-dl0 
IS5 (CRY) = Chrysene-dl2 
I S 6  (PRY) = Perylene-dl2 

--------------- 
12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT --------------- --------------- 

CLIENT SAMPLE 
NO. --------------- --------------- 

SBLiCl 
LCSI 
LCSDl 
008GSP03.01 
008GSP0201 
008GSP0301 
008GSP0401 
008GSP0501 
008GSP0501MS 
008GSP0501MSD 

AREA UPPER LIMIT = +loo% of in te rna l .  standard area 
AREA LOWER LIMIT = - 50% of i n t e r n a l  standard area 
RT UPPER LIMIT = +0.50 minutes 02 i n t e r n a l  s t anda rd  RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column used t o  f l ag  values o u t s i d e  QC l i m i t s  with an asterisk. 
* Values outside of QC limits. 

page 1 of 1 

IS4  (PHN) 
AREA # ---------- ---------- 
589677 

1179354 
294839 

-A*- - - - - - -  ---------- 

---------- ---------- 
391557 
377550 
404451 
388542 
405364 
422792 
531619 
553880 
543157 
578590 

FORM VIII SV-2 

IS5 (CRY) 
AREA # 

---------^ ---------- 
545813 

1091626 
272907 ---------- ---------- 

---------- ---------- 
367836 
359229 
379732 
347983 
352807 
371402 
475311 
482407 
480364 
499331 

I 
RT # 

------- ------- 
8.16 
8.66 
7.66 ------- ------- 

------- ------- 
8.14 
8.15 
8.14 
8.17 
8.16 
8.16 
8.16 
8.16 
8.16 
8.16 

RT # 
-----I- ------- 
15.85 
16.35 
15.35 ------- ------- 

------- ------- 
15.84 
15.84 
15.84 
15.87 
15.86 
15.85 
15.85 
15.86 
15.85 
15.85 

RT # 
----=== 
13.25 
13.75 
12.75 ------- ------- 

------- ------- 
13.24 
13.23 
13.22 
13.26 
13.25 
13.24 
13 -24 
13.25 
13.24 
13.24 

IS6 (PRY) 
AREA # 

I--------- ---------- 
502346 

1004692 
251173 ---------- ---------- 

---------- ---------- 
351317 
359207 
368608 
343020 
343368 
357644 
460806 
461472 
460743 
486610 



HEARTLAND ESI SVOA 15 

BLANK SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

Blank qualification guidelines: 

a) If  a compound is found in the blank but not in the sample, no action is 
taken. 

b) Any compound (other than listed below) detected in the sample, which 
was also detected in the associated blank, must be qualified by elevating 
the limit of detection or adjusting the limit of detection to  the sample 
result, when the sample concentration is less than five (5) t imes the 
blank concentration. For the following four (4) compounds, the results 
are qualified by elevating the limit of detection or adjusting the limit of  
detection to  the sample result, when the sample concentration is less 
than ten 11 0) times the blank concentration. 

Common laboratory contaminants: phthalates 

C) The reviewer should take note that the blank analysis may not involve 
t h e  same weights, volumes or dilution factors as associated samples. 
These factors must be taken into consideration when applying the 5X 
and 1 OX criteria. 

d) In addition, the reviewer must review the trip blanks, rinseate blanks and 
field blanks (if they were submitted with the data package) and all 
associated samples. Apply the same data validation guidelines used in 
assessing the method blanks. 

e) Qualif ication/Action codes: 

U - The sample result is greater than the CRQL and less than ten 
times (1OX) the blank value. Cross out the "8" f lag and qualify 
the sample result with a "U". 

CRQL - The sample result is less than the CRQL and less than ten 
times (10x1 the blank value. Reject the sample result, cross out 
the "B" flag, and report the CRQL. 

greater 
No Action - The sample result is greater than the CRCL 

than ten times (10X) the blank value. 



4B BLANK SAMPLE NO. 
SEMIVOLATILE METHOD BLANK SUMMARY 

.ab Name: SWL-TULSA Contract: ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No.: 39785 

Lab File ID: V9082014 Lab Sample ID: BL0805WC 

Instrument ID : HP72V Date Extracted: 08/05/99 

Matrix: (soil/water) WATER Date Analyzed: 0 8 / 2 0 / 9 9  

Level : (low/rned) LOW Time .Analyzed: 1902 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

CLIENT LLAB I SAMPLE NO. SAMPLE ID 
LAB 1 F I L E I D  

I = = = = = = = = = = = = = =  
ANALYZED ---------- ---------- 

TIME 1 --------------- --------------- 
L C S l  ' 

LCSDl 
008GSP010l. 
008GSP0201 
008GSPO301 
008GSP0401 
008GSP050L 
008GSP0501MS 
008GSP0501MSD 

Comments : 

u u 

page 1 of I. 

FORM IV SV 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

T - 5  Name: SWL-TULSA Contract: ZONE G 
,@=a+$ 

La0 Code: SWOK Case No.: ENSAF SAS No. : SDG No. : 39785 

CLIENT S1 
SAMPLE NO. (mz) # --------------- ------ --------------- ------ 

SBLKl 78 
LCSl 94 
LCSDl 97 
008GSP0101 86 

- 
TOT 
OUT --- --- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
- 
- 
- 
- 
- 
- 
- 
- 
- T  

- 
- 
- 
- 
- 
- 
- 
- 
- 

QC LIMITS 
= Nitrobenzene-d5 (35-114) 
= 2-Fluorobiphenyl (43 -116) 
= Telrphenyl-dl4 (33-141) 
= Phenol-d5 (10-110) 
= 2-Fluorophenol (21-110) 
= 2,4,6-Tribromophenol (10-123) 
= 2-Chlorophenol-d4 (33-110) 
= 1,2-Dichlorobenzene-d4 (16-110) 

# column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate diluted out 

page 1 of 1 

FORM 31 SV-1 



3 
WATER SEMIVOLATILE SEMIVOLATILE LABOMTORY CONTROL SPIKE/DUPLICATE RECOVERY 

, Name: SWL-TULSA Contract: ZONE G 

~ a b  Code: SWOK Case No.: ENSAF SAS No.: SDG No. : 39785 

LCS Sample NO.: LCSl 

# Column to be used to flag recovery values 

* Values outside of QC limits 

COMPOUND -------------------------- -------------------------- 
Phenol 
2 -Chlorophenol 
1,4-Dichlorobenzene 
N-~itroso-di-n-prop= 
1,2,4-Trichlorobenzene- 
4-Chloro-3-methylphenol- 
Acenaphthene 
4 -Ni trophenol 
2,4 -~inltrotoluene 
Pentachlorophenol 
Pyrene 

I 
COMPOUND -------------------------- .......................... 
Phenol 
2 -Chlorophenol 
1,4-Dichlorobenzene 
N-~itroso-di-n-prop.(1) 
1,2,4-Trichlorobenzene 
4-~hloro-3-methylphenoc 
Acenaphthene 
4 -Nitrophenol 
2,4-~inltrotoluene 
Pentachlorophenol 
Pyrene 

RPD: 0 outof 11 outsidelimits 
Spike Recovery: 0 out of 22 outs2de limits 

SPIKE 
ADDED 
(ug/L ) --------- --------- 
75 
75 
50 
50 
50 
75 
50 
75 
50 
7 5  
50 

LCS 
CONCENTRATION 

(ug/L) ------------- ------------- 
59 
54 
22 
42 
24 
54 
30 
56 
33  
42 
39 

Comments : 

page 1 of 1 

LCS 
% 
REC # ------ ------ 
79 
72 
44 
84 
48 
72 
60 
75 
6 6  
56 
78 

SPIKE 
ADDED 
(ug/L) --------- --------- 
75 
75 
50 
50 
50 
75 
50 
75 
50 
75 
50 

FORM 111 

Qc 
LIMITS 
REC. ------ ------ 
12-110 
27-123 
36- 97 
41-116 
39- 98 
23-97 
46-118 
10- 80 
24- 96 
9-103 
26-127 

3- 

RPD # ------ ------ 
5 
7 
9 
5 
19 
10 
10 
4 
3 
17 
2 

LCSD 
CONCENTRAT1 ON 

(ug/L) 
1 ------------- ------------- 

62 
58 
24 
44 
29 
60 
33  
5 8  
34 
50 
40 

LCSD 
% 

REC # ------ ------ 
83 
77 
48 
88 
5 8  
8 0  
66 
77 
68 
67 
80 

QC LIMITS 
RPD 

----- 
42 
40 
28 
38 
28 
42 
31 
50 
38 
50 
31 

REC. ------ ------ 
12-110 
27-123 
36- 97 
41-116 
39- 98 
23- 97 
46-118 
10- 80 
24- 96 
9-103 
26-127 



3C 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

- 
! 

I Name; SWL-TULSA Contract: ZONE G 
-. 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No.: 39785 

Matrix Spike - Client Sample NO.: 008GSP0501 

COMPOUND ------------------------ ------------------------ 
Phenol 
2 -Chlorophenol 
1,4-Dichlorobenzene 
N-~itroso-di-n-propm 
1,2,4-Trichlorobenzene- 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-~initrotoluene 
Pentachlorophenol 
Pyrene 

# Column to be used to flag recovery and RPD values with an asterisk 
. + Values outside of QC limlts 

RPD: 0 out of I1 outside limits 
Spike Recovery: 1 out of 22 outside limits 

SPIKE 
ADDED 
(ug/L) --------- --------- 
150 
150 
100 
100 
100 
150 
100 
150 
100 
150 
100 

I 
COMPOUND 

-1_-__--------1------4-d ........................ 
Phenol 
2 - Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-prop. (1) 
1,2,4-Trichlorobenzene_ 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-~inltrotoluene 
Pentachlorophenol 
Pyrene 

Comments : 

o, 

RPD # ------ ------ 
17 
21 
18 

2 
4 
0 

9 
1 

page 1 of 1 

SAMPLE 
CONCENTRATION 

(ug/L) ------------- ------------- 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 

SPIKE 
ADDED 
(ug/~) --------- --------- 
150 
150 
100 
100 
100 
150 
100 
150 
100 
150 
100 

FORM 111 SV-1 

- 
QC LIMITS 

MS 
CONCENTRATION 

(ug/L) ------------- 
84 
110 
46 
84 
52 

110 
65 
110 
74 
110 
85 

MSD 
CONCENTRATION 

(ug/fi 1 ------------- 
100 

89 
55 
82 
50 
110 
65 

130 
72 

120 
84 

RPD ------ ------ 
42 
40 
28 
38 
28 
42 
3 2  
50 
38 
50 
31 

MSD " 
R ~ C  # ------ ------ 
67 
59 
55 
82 
50 
73 

72 
80 
84 

RE'. *\ 
I-- . 
12-110 
27-123 
36- 97 
41-116 
39- 98 
23- 97 
46-118 
10- 80 
2 4 - 9 6  
9-103 

26-127 

MS 
% 

REC # 
_____I ------ 

56 
7 3  
46 
84 
5 2  
7 3  
64 
73 
74 
73 
85 

Qc . 
LIMITS 
REC. _ - _ _ _ _  ------ 
12-110 
27-123 
36- 97 
41-115 
39- 98 
23- 97 
46-118 
10-80 
2 4 - 9 6  
9-103 

26-t27 
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FIELD DUPLICATE SAMPLE SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

Sample ID: Duplicate Sample ID: 

Matrix: aqueous / non aqueous Units: ug/L ug/Kg 

Water RPDs < 20% RPD 

Soil RPDs < 35% RPD 

Comments: 



SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite A/ Broken h o w ,  OK 74012 

918-25 1-2858 

S D G  N A R R A T I V E  
August 27, 1999 

CONTRACT: ENSAFE 

PROJECT: ZONE G, RELEASE 1 19 

SDG NO: 39785 

SEMIVOLATILE FRACTION 

Five water samples were submitted for Semivolatile Organic analyses. The samples were 
analyzed by GCIMS following SW846-8270C. 

SWLO uses a 2uL injection for method SW846-8270C as allowed by the method and has added 
two extra "advisory surrogaks (one acid and one baselneutral)" to-the surrogate spiking mix. 
These surrogates are 1,2-dichiorobenzene-d4 and 2-chlorophenol-d4 and have advisory control 
limits. The surrogates, laboratory control spikes and matrix spikes are spiked at 75 ug/L (waters) 
and 2500ugKg (soils) for the acid surrogates and 50 ug/L (waters) and 1700 (actual 1667) ugXg 
(soils) for baseheutral surrogates. The instrument calibration range is from 10 ug/L to SO ug/L 
for waters and 330 ug/Kg to 2700 ug/Kg for soils, which relates to 20 ng on column (low cal. 
std.) up to 160 ng on column (h~gh cal. std.). 

No major problems occurred during the analyses of these samples. 

BIanks: SBLKl had Iow Ievel phthalate contamination below reporting limit. 

Surrogates: All surrogates were within QC limits. 

Matrix Spikes: 008GSP0501MSD had slightly high spike recovery for 4-nitrophenol at 87%. 

Laboratory Control Spikes; All laboratory control spikes were within QC limits. 

Internal Standards: All internal standards were within QC limits. 

k ; h . l - &  
Harry M. Borg 

August 27,1999 Organic Program Manager 



r e i  c o ~  
. .. SOUTHWEST LABORATORY OF OKLAHOMA. INC. 
--b.lar-2c Sern~vo~ar~re 
'.!LM - est Coae "s5m 
i er '~lethoo : :.846 az-cz 
5.0 'datr~x . I I U - > C - ~  

Sxtract Volume :?? r n ~  - _I; 
:nltral Cziibrar~on .: :? 50 51) : f2  -2 Y ~ ~ S O ! : ? Z ; C  ~ . - ~ o u n c r = ~ C ? C  SPCC.RF. ,j ,-5 

PQL's MOL's 
COMPOUND CAS NUMBE i WATER I SOIL , WATER l SOIL I 

i I UFL u q ~ g  1 U ~ L  I U ~ K ~  i 
! 2.4-incnloroaenzene :2042-1 10 . 330 1 3.7 I 6s i 

! 1 2-Dicnlomoenzene a .  35-50-1 10 330 1 3.7 1 74 1 
' 1 .ZD~cnlam~emene I I 541-73-1 10 I 330 1 4 1  1 3t  
1 .e0icnlommzgne 1 1-7 : 10 1 330 i 4 2  1 5 6  
2.3.4.&Tetracnromoneno1 : I 58-90.2 10 i 330 1 8.2 ) ' 7 1  
2.4.5-Tncblaronnenol I 95.95-4 I 50 1600 I 6.1 i 120 

I 2.4.6-Tnchiorwneno~ ! '  I 88-06-2 10 1 3 3 0  1 4 6  1 85 
12.4-0~cnt0r~aneno1 I' 1 120-83-2 i 0  I 230 1 4 7  1 70 
: 2.d01memoneno1 I 105-67-3 :O , 3 3 0  1 4 0  1 2 1 0 '  
' 2.4-D1nlrroonenor " 8 5 1-28-5 50 ' 5 0 0 1  : I  1 6 4  I 
2.U3tn1troto1uene ;21-14-2 . 9  230 1 2.9 I 74 1 
2.5-D~nnroroluene 38-20-2 - 3 5 0  : 3 1 1 35 I 
'7 C 1-58-7 ' 3  " - ;-bhloronaontna~ene ;SO . 5 3  33 I 
2-Chlcroonenol 35-57-a ' 0  ;30 5 0  1 22 I 
2-Methv~naonma~ene 31-576 '3  0 ! 2 ! A 3  I - + 

2-Melhvloneno~ , 3548-7 ' -0 230 I 5.1 : 170 I 
2N1lroan11tne a . 58-744 ' 0  '600 1 34 1 57 1 
2-Nlhoanenor I 38-75-5 0 - ;?O I i f  1 93 1 
i 3.3'-D1chlomoenz1o1ne i 91-94-1 20 . 560 I 3 3 ( 6.4 L 
i 3Nitman11me I 1 99-09-2 50 !600 1 57 1 3.6 

6-D~n1rm-2-metnv~oneno~ : 53452- 1 50 + '600 1 7 3  i 33 
I bBromoonenvt~nenv~e~ner i 101-55-3 10 i 330 1 3.1 \ i 2  
jd~hlorn-3-metmohenol . '  i 59-50.7 I 10 1 330 t 4 1 J 75 
~e~h lo rnan l~~ne  I I 1 W 7 4  1 10 i 230 I 4 6  1 87 
eChloroone~nenvlether I : 7005-72-3 1 10 1 330 1 4 1 1 49 
L.MctM~neno~ 1 i 10-5 ' 10 1 330 1 5.0 1 2 2 0  
' Witroan~tne I 1 100-01-6 50 :600 1 2.5 i 62 
rb~i toonenol  I" f 10042-7 50 i :SO0 I 7 1  ) 93 
l Acenaontnene I' 1 33-32-9 10 ! 330 1 3.4 ! 65 1 
~Aeenaontmlene :08-96-8 ' 0  230 3.5 1 69 I 
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1 ~uy~ylbcnzvlontharate 1 t 9568-7 :O 330 1 0.3 1 37 f 
'NATER MDLS PERFORMED ON INST V <01/09/98- 
5011 M D f  S PERFORMEO ON lNST P <0llOB/98r 
VR = NonRouune Compounos. Analvzed onry upon reauesr 



:er COI SOUTHWEST LABORATORY Of CKLAHOMA. INC. 
- 2-Mar-12 S-.mtvo~aine 

'.ILM Test Code '5500 

-/er 'dethoa . :.3e a z x f  
5.0 'Jarnx d t ~ f - ~ ~ ~ ,  

Extract Volume 13mL 1.2 

lnrt~al Calibrat~an -- - - 5.2 57 ' : :  -: ..GSD t- -1: ;;.~-,cuncr=;i~< s ~ ~ 5 . a ~  ,: ;S 

Cont~nulng Czl~brat~on :I nq :+D = ;:x 'or it= ::.tl.~cur;s >PC: ; 7 ;  r .; .:5 
>AGE 2 CF 2 

WATER MOLS PERFORMED G N  INST. H ~01109198~ 
SOIL MDLS PERFORMED ON INST. H <UllOB198> 



August 30, 1999 

Charlie Vernoy 
ENSAFE ENVIRONMENTAL & SAFETY DESIGNS, INC. 
935 Houston Northcutt Blvd. 
Suite 7 7 3 
Mount Pleasant, SC 29464 

Project: ZONE G, RELEASE 119 
SDG: 39785 
SWLO #: 39785.01 -39785.06 

F Dear Mr. Vernoy: 
tc 

Please find enclosed the Level 111 and the Diskette deliverables for your samples 
received in our laboratory on August 04, 1999, for the above captioned project. 

If, in your review, you should have any questions or require additional information, do 
not hesitate to call. 

Sincerely, 

Sandy Grovenstein 
Project Officer 

SGijt 
Endosures 
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HEARTLAND ESI SVOA 23 

SAMPLE RESULT VERIFICATION 
SEMIVOLATILE ORGANIC FRACTION 

1. Were the sample results reported within the calibration range? 
@o 

2. Were the  percent moistures reported? yes  NO^ 
3. Were the data reported on a dry weight basis? Yes NOD 
4. Did the GCIMS RIC and TIC exhibit interferences, off scale peaks or elevated 

baseline? Yes No 

5. Did the data contain elevated detection limits that could not be 

6. Were any computational or transcription errors found? 

Specific Comments: 

Reviewer: Date: 4 , 4 3 7  



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QNQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

39825 
September 20, 1 999 
Ensafe 
Charleston - Zone G 
August 4,1999 
10 Aqueous Sample(s) with 0 MS/MSD(s) 
Southwest Laboratory of Oklahoma 
National Functional Guidelines for Organic and Inorganic Data, 
February, 1994 
DQO Level 111 
SW846 Third Edition 
Volatiles, Semivolatiles and Hydrazine 

Analytical data in this report were screened to determine usabiiity of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have k e n  veri6ed as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Q&cations presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included aRer the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the ibllowing signature: 

4127 Plaza 94 South St Charles, MO 6 3 0 4  
(636) 936-1 332 F a  (636) 936-1 335 



SDG# 39825 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fraction 

VOA- Volatiles 
SVOA= Semivolatiles 

HYD= Hydrazine 



DATA-ASSESSMENT NARRATI-VES- 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, G U M S  performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8260B: the National 
Functional Guidelines for Organic Data Review, and DQO Level 111. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 39825 

A validation was performed on the.Vo1atile Data from SDG 39825. The data was evaluated based 
on the following parameters. 

Data Completeness 
Holding Times 
GCIMS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike / Matrix Spike Duplicate 
Field Duplicates 
Compound Identification IQuantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

VOLATILE ANALYSIS 

PAGE - 2 

Continuing Calibration 

The continuing calibrations, 152555, contained compounds with RRFs less than 0.050. 
For the samples and non-compliant compounds listed below, qualify all positive results as 
estimated (J) and non detects as rejected (UR). 

All Samples acetone (0.048) 

Matrix Spike / Matrix Spike Duplicate 

The matrix spike for sample 008GSP0601 exhibited low recovery for compound 2- 
chloroethyl vinyl ether (12%) and the matrix spike duplicate exhibited no recovery for 2- 
chloroethyl vinyl ether. Qualify the sample non detect result as rejected (UR). 

System Performance and Overall Assessment 

The data as presented requires qua1 ifications. 



GLOSSARY OF DATA QUALIFIERS 

OUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 1OX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DL 

All Samples acetone + 1- 

008GSP060 1 2-chloroethyl vinyl ether - 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported hoiding times, blank analysis 
results, surrogate and matrix spike recoveries, GCIMS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level III. All comments made within 
this report should be considered when examining the analytical results. 

SDG # 39825 

A validation was performed on the Semivolatile Data from SDG 39825. The data was evaluated 
based on the following parameters. 

* Data Completeness 

Holding Times 
* GCIMS Tuning 

Calibrations 
* Internal Standard Performance 

Blanks 
* Surrogate Recoveries 
* Laboratory Control Samples 
* Matrix Spike / Matrix Spike Duplicate 
* Field Duplicates 

Compound Identification / Quantitation 

* - All criteria were met for this parameter 

HoIding Times 

Sample 008GSPO601RE exceeded the seven day extraction holding time by 12 days. 
Qualify all positive results as estimated 0)  and non detects as estimated (UJ). 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE - 2 

Continuing Calibration 

The continuing calibration, A9082503, contained compounds with % Ds greater than 50% 
and less than 90%. For the samples and non-compliant compounds fisted below, qualify 
all positive results as estimated (J) and non detects as estimated (UJ). 

Blank 

The end user should note that the action levels indicated for the blank analysis may not involve 
the same weights, volumes, dilution factors, or percent moisture 8 associated samples. These 
factors must be taken into considerations when applying the 5X and 10X criteria to field samples. 

Method Blank 

Associated blank Compound Concentration Action Level 

Samples Com~ou  nd Oualification 

008GSP0701 bis(2-ethylhexy1)phthalate CRQL 
008GSP080 1 
008GSPO90 1 
008GSP060 1 RE 

Compound Identification / Quantitation 

Do not use sample 008GSP0601, in favor of the re-extraction, due to non compliant 
surrogates below 10% recovery. 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALJFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

mTIC-IOD BLANK OUALIFICATION CODES 

CRQL = The sample result for the blank contaminant is less than the sample CRQL 
and is less than 1OX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is  reported. 

No Action = 

The sample result for the blank contaminant is greater than the sample 1..7, 

CRQL and is less than 10X the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than 10X the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID - DL c u d  

008GSP0601 RE all compounds + I- JiUJ 

008GSPO70 1 bis(2-ethy1hexyl)phthalate + CRQL 
008GSP080 1 
00SGSP090 1 
008GSPO6OT RE 

008GSP0601 all result. + /- do not use 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ 



DATA ASSESSMENT NARRATIVE 
HYDRAZINE 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examhation of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 Methods; the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level 111 requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data QuaEcation table. 

SDGs # 39825 

A validation was performed on the hydrazine Data from SDG 39825. The data was evaluated 
based on the following parameters. 

* Data Completeness 
* Holding Times 
* Calibrations 
* Blanks 
* Field Duplicates 
* Laboratory Control Samples 

* - AIl criteria were met for this parameter. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
data stands as reported without qualification. 
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HEARTLAND ESI VOA 1 

MULTI-MEDIA VOLATILE ORGANIC FRACTION 

CASE NUMBER: SDG NUMBER: 3q8J5 
LABORATORY: - 
CLIENT: l!3l%k PROJECT: l.k-4w-m 6 

QAIQC LEVEL 

0 NEESA C 
NEESA D 
DQO LEVEL Ill 
DQO LEVEL IV 

I7 

Statement Of Work (SOW) 

I7 CLP 3/90 
CI CLP 2/88 
0 SW846 8240 
O SW846 8240 Appendix 1X 

K 
ANALYSIS MODIFICATIONS: 



HEARTLAND ESI VOA 2 

VOLATILE HOLDING TIMES 

CLPISW 846 : 14 days from date of sampling (If properly preserved) 
Region I - : 10 days from VTSR 
Region Ill : 14 days from date of sampling (If properly preserved) 
NYSDEC : 10 days from date VTSR (If properly preserved) 

1. Were the holding times met for the all volatile analysis? 

If yes, complete the following form for all samples that exceeded holding times 

EPASAMPLENO. MATRIXVTSRORDATE DATEOF DA Action 
SAMPLED ANALYSIS 

-- 

I 

Action: DA - The number of days that the holding time was exceeded. 

DA 5 5: Qualify all positive results as estimated (4. 
DA > 5 s 15: Qualify all positive results as estimated (J) and all non detects 

estimated (UJ). 
DA > 15: Qualify all positive results estimated (J) and reject all non detects. 



VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 
BROMOFLUOROBENZENE (BFB) 

T 3b Name : SWL-TULSA Contract: ZONEG R119 

,db Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 3 9 8 2 5  

Lab File ID: 152352.D BFB I n j e c t i o n  Date : 0 7 / 2 ' i / ~ ?  

Instrument ID: I BFB Injection Time: 2310 

Matrix: (soil/water) WATER Level : (low/med) LOW Column : (pack/cap) CAP 

I I % RELATIVE ] 
ION ABUNDANCE CRITERIA 1 ABUNDANCE 

----------------------------------------------------- -------------- ..................................................... -------------- 1 
15.0 - 40.0% of mass 95 
3 0 . 0  - 6 0 . 0 %  of mass 9 5  
Base peak, 1 0 0 %  r e l a t i v e  abundance 
5.0 - 9 . 0 %  of mass 95 
Less than 2.0% of mass 174 
Greater than 50.0% of mass 95 
5.0 - 9.0% of mass 174 
Greater than 95.0%, but less than 101.0% of mass 174 

I 177 1 5 . 0  - 9.0% of mass 176 

I-Value is % mass 174 2-Value is % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

FORM V VOA 

f 

TIME 
ANALYZED 

---------- ---------- 
0053 
0115 
0137 
0216 
1027 

A 

--- 

EPA 
SAMPLE NO. 

------------ ------------ 
VSTD02 0 
VSTDlOO 
VSTD200 
VSTD050 
VSTD005 

LAB 
SAMPLE ID 

-------------- -------------- 
VSTD020 
VSTDlOO 
VSTD2 0 0 
VSTD050 
VSTDO 05 

LAB 
FILE I D  

-------------- -------------- 
I52355 .D 
I52356 .D 
152357. D 
152358 . D  
I52365 .D 

DATE 
ANALYZED 

---------- ---------- 
0 7 / 2 8 / 9 9  
0 7 / 2 8 / 9 9  
0 7 / 2 8 / 9 9  
0 7 / 2 8 / 9 9  
0 7 / 2 8 / 9 9  



Report Dat? : 28-Jul-1999 18:13 

INITIAL CALIBRATION DATA 

Start Cal Dare : 28-3UL-1999 0 0 : 5 3  
End Cal Date : 28-JUL-1999 10:27 
Quant Method : ISTD 
Cal Curve Type : Averaged 
Target Version : Target 3 .OO 
Integrator : HP RTE 
Method file : /~hem/i.i/i990727b.b/Sml82602.m 
C a l  Date : 28-3u1-1999 1 4 ~ 3 9  doug 

Calibration F i l e  Names: 
Level 1: /chem/i.i/i990727b.b/i52365.d 
Level 2 :  /chem/i.i/i990727b.b/i52355.d 
Level 3: /chem/i.i/i990727b.b/iS2358.d 
Level 4: /chem/i.i/i990727b.b/i52356.d 
Level 5: /chern/i.i/i990727b.b/i52357.d 

1 5 1 20 ] SO 1 100 1 200 1 
Compount 1 LcveL 1 I Level 2 1 Level 3 1 Level 4 ] Level 5 I 
-----I.I.. "--...---.~"--..-.".-..-I--"~~*.-.--.~~~---------~.----~---~--~-~"-~~~-------~- 1 - 
1 D X ~ i i i O D X ~ ~ J O R O ~  1 o.rrrtsl 0.12461( 0.13as9l 0.1317el o.lo6anl 

2 (IKLOROKETiiXUa 1 0.29~2~1 0.36488] 0.385521 0.389631 0.35379] 

3 VXNYL C X M R I ~ E  1 o.3sorel 0.391971 o.ro30tl 0.3etosl 0.3717al 

4 IIROMCY~TXAE [ 0.391001 0.363963 o.4l~lal 0.37a661 0.375231 

5 CIIU)ROZTXUZ I 0.211951 0.230321 0.220381 0.209601 0.194171 

6 ~ I C - Z O R O F L C O R O M E ~  I 0.706051 0.736181 0.a05901 0.730941 0.58964) 

7 ETITfL ZTHXiL I *--+- I ++-+- I +---- I +--++ I ++--+ 1 
8 A(3COE:X 1 0.015661 ' 0.02161) 0.020301 0.019231 O.Ot7OlI 

9 1 1-DICdLUROETIIENE 1 0.437511 0.370001 0.371231 0.355481 0.364091 

10 1 . 1 , ~ - ~ I C - Z O R ~ I ~ U O R O ~  1 0.361991 a.609221 0.61429.1 0.578191 0.611221 

11 ACETC:12 . I q.123421 0.079381 0.059431 0.043391 0.038361 

12 ME?Ki?! IODZDE I 0.595401 0.96785! 0.999031 0.938951 0.933221 

13 =CX DISGZPIDE I 0.990151 0.965391 1.077941 0.923761 1.094921 

14 ACETCXITZlLZ I 0.045il[ O.OS5iOl 0.06205I 0.054901 O.0524il 

IS ALLz GiU18:3E 1 0.226941 0.25179l 0.15153l 0.24197l 0.357021 

16 H E T - i i ' X  CiLORIDE 1 1.250471 0.519891 0.464891 0.388251 0.375471 

17 ACXK!!YIT;1SiZ 1 0.03670( 0.048061 0.051481 0.04910t 0.04753i 

18 1.2-~:chlozcechene (tocall 1 0.450331 0.409321 0.414841 0.39798[ 0.400921 

19 tnr.s- l  2-DICUIROETii [ 0.473191 0.378261 0.425231 0.393821 0.404991 

20 kckfl-terz-3ucyl Ether 1 0.474661 0.57321] 0.596211 0.580351 0.553901 

21 Hexar.t 1 0.282521 0.370591 0.416121 0.406241 0.421971 

22 1 1-3ICILtORCETftANE 1 0.626351 0,661331 0.694291 0.670851 0.682991 

23 VINYL A C A X  I 0.42577 ( 0.424971 0.395051 . 0.40904 1 0.405701 

24 CEILOZOOPES 1 0.385911 0.491881 0.555501 0.495711 0.523661 

25 2 2-3:CUGBCPROPANE 1 0.551981 0.583021 0.533411 0.541671 0.559161 

26 cis-1 2-DICXOROE%XE 1 0.426761 0.440381 0.404441 0.402141 0.396861 

27 2-BLiWOXE 1 0.09026l 0.08022l 0.000871 0.07002l 0.061061 

28 PROPICNI~SLE 1 0.01223 1 0.0185jj 0.018301 0.01ais1 0.017201 

29 Em AGTATP I +-+++ I +-+-+ 1 +*-+- 1 ++--+ I +**+- I 

<- Indicates E r r c r  R - 1 RSD or R - 2  Failurc C - CCC Failure S - STCC Failure L - Lic~ar Q - Guadratic 



Report Date : 28-Jul-1999 18:13 

INITIAL CFLISmTION DATA 

S t z r t  Cal Date 
End Cal Date 
Quant Method 
Cal Curve Type 
Target Version 
Integrator 
Method file 
C a l  Date 

: 22-SIT-1999 0 0 : 5 3  
: 28-JITL-1999 1 0 : 2 7  
: ISTD 
: Averaged 
: Target 3.00 
: HP RTE 
: /chem/i.i/i990727b.b/5rn182602.m 
: 28-3~1-1999 14:39 doug 

Calibration File Names: 
Level I: /chem/i.i/i990727b.b/i52365.d 
Level 2 :  /chem/i.i/i990727b.b/i5235SSd 
Level 3 :  /chem/i.i/i950727b.b/i52358.d 
Level 4 :  /chern/i.i/i990727b.b/i52356.d 
Level 5 :  /ckem/i.ij1990727b.b/i52357.d - 

1 I S 1 20 ] 50 I 100 1 200 1 - I 1 
I Ccmp~und I Level 1 I Level 2 ] Lcvc? 3 1 Level 4 1 Lere?  S 1 SRFP It TtSD?Ra2 I 

I 3 i  i L 1-XICEORJEY%.!! 1 0.681041 G.65571[ 0.679601 0.65599( 0.684161 0.671301 2.1151 

j 36 :. i-DICXLDROPROPZG 1 0.58111] 0.603891 0.546501 0.531331 0.53591[ 0.559761 5.5161 

( >7 W C N  T Z I X X a I D E  1 0.622501 0.63594) 0.61373 1 0.62S2al 0.637191 0.62693 1 1.5611 

1 39 BENZENZ 1 0.971371 0.9846OI 0.955291 0 .95 i9D l  0.9965~( 0.973541 1.7721 

1 40 ISOlUlYL ALCOHOL 1 0.00329[ 0.9C66il 0.00591[ 0.005561 0.004751 0 . 0 0 5 4  c.9901 L -/ 

<-  Indicates Error li - i RSD or R - 2  Failure C rn CCC Fa:lure 5 - SPCC Failure L - Linear  Q - a a d ~ . . . r > c  



Report Date : 28-Jul-1999 18:13 

INITIAL CALIBRATION DATA 

Start Cal Date 
End C a l  Date 
Quant Method 
C a l  C u r v e  Type 
Target  Version 
Integrator 
Method file 
C a l  Date 

: 28-JUL-1999 0 0 : 5 3  
: 28-JUL-1999 10:27 
: ISTD 
: Averaged 
: Target 3.00 
: HP RTE 
: /chem/i.i/i990727b.b/5rn182602 
: 28-Jul-1999 14:39 doug 

Calibration File Names: 
Level 1: /chern/i.i/i990727b.b/i52365.d 
Level 2 :  /chem/i.i/i990727b.b/i52353.d 
Level 3: /chem/i.i/i990727b.b/i52350.d 
Level 4: /chem/i.i/i990727b.b/i52356.d 
Level 5 :  /chern/i.i/i990727b.b/iS2357.d 

I 1 5 1 20 1 5 0  1 100 1 200 1 - 1 I 
I C3mpound ] Lwcl 1 I Level 2 I Level 3 1 Lt.rcl  4 1 k v e ?  5 I RRF It !tSD/Ra2 I 

c- Indicates Error R - I RSD or 3-2 Failure C - CCC Failure S - SlCC Failure L - Linear Q - Quadratic 



Repor t  Date : 28-Jul-1999 18:13 

Start Cal Date : 
E n d  Cal Date 
Quant Method 
Cal Curve Type : 
Target Version : 
Integrator 
Method file 
Cal Date 

INITIAL CALIBRATION DATA 

28-JWL-1999 0 0 : 5 3  
28-JCn-1999 10:27 
ISTD 
Averaged 
Target 3 . 0 0  
HP RTE 
/chem/i.i/i990727b.b/SrnI82502.m 
28-Jul-1999 14:39 doug 

Calibration F i l e  Names: 
Level 1: /chem/i.i/i990727b.b/iS2365.d 
Level 2: /chem/i.i/i990727b.b/i5235S.d 
Level 3: /chem/i.i/i990727b.b/i523S8.d 
Level 4 :  /chem/i.i/i990727b.b/i52356.d 
Level 5 :  /chern/i.i/i990727b.b/i52357.d 

I I 5 1 20 1 50 1 100 ( 200 1 - 1 1 
I Compound I L e v e l  1 I Ltvtl 2 I Level 3 1 Level 4 I 'ut'~el 5 1 RRF 1% RSD/RA2 I 
1 -  - .-~-. . .----------- .----- . .- . .~~..~~III. . . . . .  I ---.-....I...-... "*II~I----I--~----.-~.~~~~.-..~.~~ I 
1 96 1 2  I-T?.TCXL.€lROBENZENE I 1.1063al 1.207861 1.133221 1.i28611 1.107571 1.156851 4.1041 

1 97 ~2WCiaOXOEUTADIENE 1  0.94270[ 0.909091 0.971221 0.900581 1.023711 0.965461 4.8341 

1 90 NMtSXALENE 1 1.416401 1.508321 1.422121 1.442361 1.409751 1.439791 2.7921 

1 99 1 2 3-TRICILOROBENZINE 1 0.945701 1.009621 0.97769[ 0.962141 0.961721 0.971531 2.4811 

I---.-.-. -..-.I.------....-I------------------------------------ "---.----.-.=---.=.....~-.---~--..*--.~=..~. I 
1.5 33 D I  S R O M O F L U O R O ~  1 0.466361 0.493891 0.575461 0.551611 0.53196) 0.524461 8.4611 

[S 38 1.2-DItrILOROmUNE-64 I 0-261641 0.291621 0.338301 0.354871 0.35801l 0.32089) 13.2251 

I s  53 TOLUENE-do I o.aolsrl o.843rol 0.98rrel 0.922031 o.ao0391 o.a8652( 1.9741 

1.5 76 4-aROMOFLWROBUJZENE 1 0.476441 0.486881 0.57316) 0.53515[  0.512281 O.51618( 7 . 5 3 0 1  

I I I I I I I I I 

c- Xndicaces Error R S RSD or a-2 Failure C - CCC F a i l u r e  5 - S P G  f a l l u r t  L - L i n e a r  Q - Quadratic 



5A 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB 1 

L a b  N a m e :  SWL-TULSA Contract: ZONEG R119 
'""1 

L a b  Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 3 9 8 2 5  

Lab File ID: I52554.D BFB Injection Date: 08/03;':j3 

Instrument ID: I BFB Injection Time: 1015 

Matrix: (soil/water) WATER Level:(low/med) LOW Column:(pack/cap) CAP 

ION ABUNDANCE CRITERIA 
..................................................... ..................................................... 
15.0 - 40.0% of mass 95 
30.0 - 60.0% of mass 95 
Base peak, 100% relative abundance 
5.0 - 9.0% of mass 95 
Less than 2.0% of mass 174 
Greater than 50.0% of mass 95 
5.0 - 9.0% of mass 174 
Greater than 95.0%, but less than 101.0% of mass 174 
5.0 - 9.0% of mass 176 

% RELATIVE 
ABUNDANCE --------------- -------------- 

20.5 
50.8 
100.0 
6.0 
0.0 ( 0.0)l 
85.0 
6.1 ( 7.1)l 

84.1 ( 99.0)l 
6.1 ( 7.3)2 

- I - 
I-Value is % mass 174 2-Value is % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

page 01 of 01 
FORM V VOA 

EPA 
SAMPLE NO. --__-------- ------------ 

VSTD050 
VBLKl 
LCSl 
LCSDl 
08GSP0601MS 
08GSP0601MSD 
08GSP0601 
08GSP0701 
08GSP0801 
08GSP0901 
08TSP0901 

LAB 
SAMPLE I D  

-------------- 
VSTD05 0 
U990809A 
LCSl 
LCSDl 
39825.01MS 
39825.01MSD 
39825.01 
39825.07 
39825.08 
39825.09 
39825.10 

LAB 
FILE ID -------------- -------------- 

I52555 .D 
I52557 .D 
I52558 .D 
I52559 .D 
I52560 .D 
I52561 .D 
I52562 .D 
I52563 .D 
I52564 .D 
I52565 .D 
I52566 .D 

DATE 
ANALYZED 

-------_-- ---------- 
08/09/99 
08/09/99 
08/09/99 
08/09/99 
08/09/99 
08/09/99 
08/09/99 
08/09/99 
08/09/99 
08/09/99 
08/09/99 

TIME 
ANALYZED -------___ -------__- 
1141 
1301 
1333 
1356 
1442 
1505 
1545 
1608 
1631 
1654 
1717 



Data F i l e :  /chen/i.i/i990809a.b/i525.55.d 
R e p o r t  Date: 09-Aug-1999 1 2 : l O  

Page -1 

CONTTNUING CALIBRATION COMPOUNDS 

Instrument ID: i.i Injection Date: 09-AUG-1999 1 1 : 4 1  
L a b  F i l e  ID: i52555.d Init. Calibration Date Is) : 07/28/99 ??/'?+C.'":: 
Analysis Type: WATER Init. Calibration Times: 0 0 : 5 3  1 b : 2 ', 
Lab Sample ID: VSTDOSO Method File: /chem/i.i/i990809a.b/Sm182602.ta 
Quant Type: ISTD 

I I -  I I I I MAX I 
I COMPOUND 1 RRF I RFSO I RRF 1 ZD I %O ] 
I------------------"----"-------------- ---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - [ - - -  -I-=LIIII=====ll===-(======I----- - -----I 
I 1 DICHLORODIFtUOROnETHANE 1 0.1291 0.152l0.000[ 17.9fIOO.Ol 
1 2 CHLOROMETHANE I O.s!i6! 0.335jO.1001 6.51100.0( 
1 3 V I N Y L  CHLORIDE I 0.3801 
I 4 BROHOHETHAME I 0.3841 - 
[ 5 CHLOROETHANE I 0.213( 0.174[0.0101 18.21100.0( 
1 6 T R I  CHLOROFLWROnEfHANE I 0.7141 0.569(0.0103 20Jft00-01 
1 7 ETHYL ETHER 1 ++++ 1 *ct+ \0.010! ++++1100.Ol<- 
1 8 ACROLEIN I 0.0191 0.01~0.00 l l  10.7llOO.Ol 
I 9 1 I-OICHLOROETHE!4E I 0.3801 0.329lO.Otol 13.34 20.01 
1 10 I ,  1,2-TRICHLOROTRIFLUOROETHA 0.6121 0.544~0.010~ N/A j100.0i * 
I IT ACETONE I o - e s l  -.olol u n  11oo.ol 
I 12 METHYL IOOIDE I 0.9341 o.at9lo.olol N/A 1100.01 
1 13 CARBON D I S U L F I D E  
1 14 ACETONITRILE 

1 15 ALLYL  CHLORIDE 
1 16 METHYLENE CHLORIDE 
I 17 ACRYLON~TR I L E  
In 18 ? , 2 - D i c h l o r o e t h e n e  ( t o t a l )  I 
1 19 trans- 1 2-DICHLOROETHENE 
I 20 M e t h y l - r e r c - B u t y l  Ether 

I 
1 2 1  H e x a n e  

1 

1 22 1 1 -DlCHCOROETHANE 
1 

1 2 3  V I N Y L  ACETATE 
I 

1 24 CHLOROPRENE 
I 

1 25 2 2-DICHLOROPRCPME 
I 

- j 2 6  cis-1 2-DICHLOROETHENE 
I 

1 2 7  2-BUTAHONE 
I 

I Z B P R O P I O N I T R I L E  
I 

1 29 ETHYL ACETATE 
I 

1 30 RETHACRYLONI T R I  L E  
I 

1 31 BROMOCHLORaMETHANE 
I 

1 32 CHLOROFORM 
I 

IS 33 D I B ~ ~ O F L U o R ~ E T H A N E  
1 

1 3& 1 1 1-TRICHLOROETHANE 
I 

1 36 1 1 -DICHLOROPROPENE 
I 

1 37 CARBON TETRACHLORIDE 
I 

[ S  38 1,Z-OtCHLOROETHANE-d& 
I 

1 39 BENZENE. 
I 

I LO ISOBUTYL ALCOHOL 
I 

1 41 1 2-D[CHLOROETHANE 
1 

I . 42 1 ,4-DIOXAAE 
1 

1 44 TRICHLOROETHENE 
1 

1 45 1 2-DICHCOROPROPANE 
I 

1 46 DIBROMOHETHANE 
I 
I 



Data File: /chem/i.i/i990809a.b/i52555.d 
Reporc Date: 09-Auq-1999 12:lO 

CONTINUING CALIBRATION COMPOUNDS 

Instrument ID: i.i I n j e c t i o n  Dare: 09-ATE-1999 11:41 
Lab F i l e  ID: i52555.d I n i t .  Calibration D a t e  ( s )  : 0 7 / 2 8 / 9 9  07,!2C/?r> 
Analysis Type: WATER Calibration Times : . O O  S3. - - -  le-27 
Lab Sample ID: VSTDOSO Method File: /chern/i. i/i99080Ga .~/5rn182;02 .m 
Quant m e :  ISTD 

I 
I CWPWNO 

I 
l-----____-____---_----------------- I ----------------------------------- --- 
1 47 METHYL METHACRYLATE 
1 48 BROMoO ICHLOROnETHANE 

I--- 
1 49 2-NITROPROPANE 

I 
I 

1 50 2-CHLOROETHYL VINYL ETHER 1 
1 51 cis-l,3-Dichloropropene 
1 52 4-METHYL-2-PENTAHONE 

I 
IS 53 TOLUENE:d8 

I 
I S4 TOLUENE 

I 
I I 55 trans-1,s-Oichloropropene 1 

1 56 ETHYL METHACRYLATE 
1 57 1 1 2-TRICHLOROETHANE 

I 
1 58 TETRACHLOROETHENE 

I 
1 59 1 3-DICHLOROPROPANE 

I 
1 60 2-HEXANORE 

1 

f 61 D IBROHOCHLOROMETHAHE 
I 

1 62 1 2-DIBRDMOETHANE 
I 

1 63 D-L lMONEHE 
I 

1 65 CHLOROBENZERE 
I 

1 66 CYCLOHEXAROHE 
1 

1 67 1-CHLOROHEXARE 
I 
1 

. 1 68 1 1 1 2-TEfRACHLOROETHANE 
1 69 ETHYL BENZENE 
1 70 m,p-XYLENES 

I 
I 71 0-XYLENE 

I 
. [M 72 'Xylenc (Tota l )  

1 

1 73 STYREME . 
1 

I 74 BRoMOFORH 
1 

1 75 ISOPROPYLBEWZENE 
1 

I S  76 4-BROHOFLUOROBENZENE 
I 

1 77 BRoMoBENZENE 
I 
I 

1 78 1 1 2 2-TETRACHtOROETHANE I 
f 79 f 2 3-TRICHLOROPROPANE I 
1 80 trans-I,&-DtCHLORO-2-BUTEN I 

81 n-PROPYLBENZENE 
I 82 2-CHLOROTOLUEHE 

I 
1 83 4-CXLOROTOLUENE 

I 
1 84 1 3 5-TRlMETHYLBENZENE 

I 
85 PENTACHLOROETHANE 

I 
1 86 tcrt-BUTYLBENZENE 

I 
1 87 1 2 4-TRlMETHYLBENZENE 

I 
. 1 88 sec-BUTYLBENZENE 

I 
1 89 1 3-DICHLOROBENZENE 

1 
1 90 p- I SOPROPYLTOLUENE 

I 
1 92 1 4-DICHLORDBENZENE 

I 
I 

- I I f4lN I I Max I 
R R F  I RF50 1 RRF [ XD I XD 1 

---------I------------l-----[------l-----[ --------- ------------ ----- ------ --..-- 
0.155 1 0.133lO.OlOl 14.1 llOO.Ol 
0.6431 0.56410.010[ 12.21100.01 

- I  - - 10.0101 ++++1100.01<- 
0.4541 0.37410.0101 N/A il00.0l 
0.5301 0.49610.0101 6.4[100.01 
0.161 1 0.152lO.OlOl N/A llOO.O( 
0.8871 0.780lO.OlOl 12.1 1100.01 
0.6391 0.581 lO.OlOl 9.11 20.01 
0.435 1 o.3n10.0101 13-51 too.01 
0.301 1 0,26610.010( 11.61100.0[ 
0.258( 0.247~0.01Dl 8. t llO0.01 
0.7261 o.~ss[o.oio~ s.r1100.0\ 
0.502l 0.k53IO.OlOl 9.81100.01 
0.1261 0.112[0.010~ N/A 1100,0( 
0.611 1 0.53610.0101 12.2fla0.01 
0.401 1 0.351 l0.0lal 12.61100.01 

--I .- 10.0101 ++++1100.01~- 
0.9591 0.870l0.3001 9.31100.01 - I - 10.0101 -110O.Ol<- 
0.4061 0.36210.010( 10.9Il00.0l 
0.4681 0.4lOlO.OlOl 12.3{lOO.Ol 

. 1.9131 1.75710.0101 - 8.21 20.01 
0.795 1 0.n5l0.010[ 7.61100.01 
0.5991 0.529l0.010~ 11.6IlOO.Ol 
0,599 1 0.52910.0101 11.6I100.01 
0.904 1 0.809lo.oiol 10.51 roo-01 
0.380 1 0.334lO.lOOI 12.t~lOO.Ol 
2.7431 2.364lO.OlOl 13.8llOO.Ol 
0.5171 0.43310.0101 16.21 100.01 
0.9181 0.794j0.010~ 13.61100.01 
0 .S22 1 0.744j0.300[ 9.51100.01 
0.7971 0.70610.0101 11.5.1t00.0{ 
0.lOOl 0.08310.0101 17.71?00.0] 
0.6921 ' 0.62914.0101 9.01100.01 
0.679 1 0.59llO.OlOl 13.01 lOO.Ol 
2.661 1 2.33510.010I 12.21100.01 
2.2131 1.93310.0101 12.61100,01 
0.3391 0.222fO.OlOl N/A IIOO.DI 
2.6271 2.34610.0101 10.71t00.01 
2.1941 1.911 l0.010l 12.91100.01 
3.231 1 t.as9lo.0101 12.1 1 loo.ol 
1.4531 1.15310.0101 2M100.01 
2.4701 2.14210.0101 13.3(100.01 



Data File: /chern/i.i/i990809a.b/i52555.d 
2eport Date: 09 -Auq- 1999 12 : 10 

CONTINUING CALIBRATION COMPOUNDS 

Instrument ID: i.i Injection Date: 09-AUG-1999 11:41 
Lab F i l e  ID: i52555.d 
. . . . . Init. Calibration Date(s1 : 07/28/99 0 7 j 2 C / 9 5  ~ n a l y s  f s Type?. WATER Ini=-. CaIibrati.n Ti s.I- - ---0-0- i53  - . -lo- 2-7--- - -  .- -. 

Lab Sample ID: VSTD050 Method File: /chern/i .i/i990809a.b/5m~82602 .rn 
Quant Type: ISTD 

I -I - I 1 nlN I f 1 
I COMPWND I RRF 1 RFSO I R R F  I XD I m 1 

-----I------ -----I I = = = = l * = = t = = l = = : ; = i = = = = = = = = = = 1 [ = .  ------I----- 
1 93 1 2-OICHLOROBENZENE I 1.430 1 1.257I0.010( 12.51100.01 
1 94 n-BUTYLBEWZENE 1 2.5531 2.213~0.010l 13.31100.01 
1 95 1 2-OIBROnO-3-CHLOROPROPANE I 0.1331 . 0.11510.0101 N/A 1100.01 
1 96 1 2 4-TRICHLOROBENZENE I 1.1571 0.966lO.OlOl 16.SllOO.Ql 
1 97 HEXACHLOROBUTAO I EHE 1 0.9651 0.802l0.010~ 17.0llOO.Ol 
1 98 MAPHTHALENE 1 1.4401 1.158~0.010~ 19.6f100.01 
1 99 1 2 3-tRICHLOROBENZENE 1 0.9nl 0.836]0.0101 14.01100.0] 



% DRIFT REPORT 

Data File 
Lab ID 
Samp Info - : 
Method 
Operator 
Analyzed 
sublist 
Ins t m e n t  
ICAL Analyzed : 

i52555 .d 
VSTDO50 
VST'DOSO (2-094-6) 
/chem/i.i/i990809a.b/5m182602.m 
DOUG 
09-AUG-99 11:41 
all 
i 28 -m-99 00 : 53 to 28; -* 9-. 2.7.----- -~ - - - -- 

Compound Amount Nominal % Drift Flag RRF 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

DICHLORODIlLUOROMETF2WE 58  - 9 4  50.00 17.9 0.152 
CHLOROMETHANE 46.74 50.00 - 6 . 5  0.335 
VINYL CHLORIDE 42.65 50.00 -14.7 0.324 
BROMOMETHANE 38.27 50.00 -23 - 5  0.294 
CHLOROETHANE 40.89 50.00 -18.2 8.174 
TRICHLOROFLUOROMETHANE 39.85 50.00 -20.3 

urp  n nn c n  nn 
0.569 

ETHYJ QT - - - 1 n n  n + n g ~ o  
ACROLEIN 446.42 500.00 -10.7 0.017 
1 1 - DICHLOROETHENE 43 - 3 4  50.00 -13.3 L+- 0. 329 
1,1,2-TRLCHLOROTRIFLUOROETHAN 45.99 50.00 -8.0 0.544 
ACETONE 45.61 50.00 -8.8 0.048 
METHYL IODIDE 43.32 50.00 -13.4 0.819 
CARBON DISULFLDE 45.37 SO. 00 -9.3 0.917 
ACETONITBILE 380.38 500.00 -23.9 0.041 
ALLYL CHLORIDE 32.33 50.00 -35.3 0.117 
METHYLENE CHLORIDE 38.25 SO. 00. -23.5 0.355 
ACRYLONITRILE 431.77 500.00 -13.6 0.040 
1,2-Dichloroethene (total) 86.88 100,OO -13.1 0 . 3 6 -  
trans-1 2-DICHLOROETHENE 44.71 50.00 -10.6 0.37 
Methyl-tert-Butyl Ether 43.96 50.00 -12.1' 0.487 
Hexane 47.58 50.00 -4.8 0.387 
1 1 - D ICHLOROETHANE 46.56 50.00 -6.9 0.621' 
VINYL ACETATE 46.91 50.00 -6.2 0.387 
CHLOROPRENE 37.22 50.00 -25.6 0.365 
2 2 - DICHLOROPROPANE 44.95 50.00 -10.1 0.498 
cis-1 2-DICHLOROETHENE 42.16 50.00 -15.7 0.349 
2 - BUTANONE 42.41 50.00 -15.2 0.062 
PROPIONITRILE 442.49 500.00 -11.5 

PTF. wc n nn c n  n n  
O . O I . 6  

~ n n  n * l3THYL-UL-A - - -"". U Z.330 
METHACRYLONITRILE 434.66 500.00 -13.1 0.051 
BROMOCHLOROMETKANE 44.39 50.00 -11.2 0.208 
CHLOROFORM 45.19 50.00 -9.6 0.688 
DIBROMOFLUOROMETHANE 45.61. 50.00 -8.8 0.478 
1 1 I-TRICHLOROETHANE 43.07 50.00 -13.9 0.578 
1 1-DICHLOROPROPENE 44.03 50.00 -11.9 0 -493  
CARBON TETWiCHLORIDE 45.40 - 50.00 -9.2 0 . 5 6 9  
1,2-DICHLOROETHANE-d4 40.36 50.00 -19.3 - 0.259 
BENZENE 44.97 50.00 -10.1 0.876 
ISOBUTYL ~ C O E O L  935.33 1000.00 -6.5 0.005 
1 2 - DICHLOROETHANE 45.70 50.00 -8.6 0.353 
1,4-DIOXANE 826.45 1000.00 -17.4 0.003 
TRICHLOROETHENE 45.10 50.00 -9.8 0.383 
1 2 -DICHLOROPROPANE 45.80 50.00 -8.4 0.335 
DIBROMOMETHANE 44.51 50.00 -11.0 / 

0.286 
METHYL METHACRYLATE 42.95 50.00 -14.1 0.133 
BROMODICHLOROMETHANE 43.90 50.00 -12.2 0 .  :;5n 
- - - - - - - - - t C - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - d - - - - - - , . - -  

* = i; Drift of CCC > 20 % or SPCC RRF c minimum RRF 

Page 1 of 3 



% DRIFT REPORT 

Data File : i52555.d 
Lab ID : VST3050 
S a p  Info : VSTD050 (2-094-6) 
Method : /chen/i.i/i990809a.b/5m182602.m 
Operator : DOUG 
~nalyzed : 09-AUG-99 11:41 
Sublist : all 
Instrument : i 

- TCALPinxfyzed : -  2-8-;ajL=9 9-0 0 : 53- to 2 8=JU1;--99 11224 

Compound mount Nominal % Drift Flag RRF 
* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

2 - N T T Q ~ D ~ D ~ X ' Z  o - on 5 0 . 0 0  - i n n  n t 
n o n  
Y .  4 V  

. 2-CHLOROETHYL VINYL ETHER 40 .26  50.00 -19.5 0 . 3 7 4  
cis-1,3-Dichloropro~ene 46.79 SO. 00 - 6 . 4  0 . 4 9 6  
4 - NETHYL - 2 - PENTANONZ 40.97 50.00 -18.L 0.152 
TOLUENE-d8 43 - 9 6  50.00 -12.1 0.780 
TOLUENE 45.46 50.00 -9.1 0.581 
trans-1,3-Dichloropropene 43.26 50.00 -13 - 5  0.377 
ETHYL METHACRYLATE 44.21 50.00 -11.6 0.266 
I 1 2-TRICHLOROET-E 45. 9 5  SO.00 -8.1 0.247 
TETRACHLOROETHENE 47.16 50.00 -5.7 0.685 
I 3-DICSLOROPROPANE 45.09 SO. 00 -9.8 0.453 
2 - HEmVONE 41.39 50.00 -17.2 0.112 
DIBROMOCHLOROMETWZ 43 -90 50.00 -12.2 0.536 
1 2 -DIBROMOETHANE 43.71 50.00 -12.6 0.351 

P n nn $n nn - n + 8.280 
CHLOROBENZENE 45.36 50.00 -9.3 0.870 
C Y W q  n nn i n n  nn -7nn n c 5.300 
I-CRLOROHEXANE 44.52 50.00 -11.0 0.362 
1 1 1 2-TETRACHLORO3THANE 43.85 50.00 -12.3 0.410 
ETHYL BENZENE 45.91 50.00 -8.2 1.757 
m,p-XYLENES 92.39 100 -00 -7.6 0.735 
o - XYLENE 44.17 50.00 -11.7 . k 0.529 
Xylene (Total) 166.86 150.00 2+3 1117 1.998 
STYRENE 44.73 50.00 -10.5 0.809 
BROMOFORM 43.95 . 50.00 -12.1 0.334 
ISOPROPYLBENZENE 43.09 50.00 -13.8 2.364 
4 - BROMOFLUOROBENZENB 41.89 50.00 -16.2 0.433 
BROMOBENZENE 43 -22 50.00 -13.6 0.794 
.l 1 2 2-TETRACKLOROZTHANE 4 5 . 2 4  50.00 . -9.5 0 .7.44 
1 2 3-TRICHLOROPROPmE 44.25 50.00 -11.5 0.706 
trans-1,4-DICBLORO-2-BUTEN 41.15 50.00 -17.7 0.083 
n-PROPYLBENZENE 45.49 50.00 -9.0 0.629 
2-CHLOROTOLUENE 43.50 50 - 00 -13.0 0.591 
4-CHLOROTOLUENE 43.88 50.00 -12.2 2.335 
1 3 5-TRIMETPXLBENZZNE 43.68 50.00 -12.6 1.933 
PENTACFlLOROETXANE 39.57 50.00 -20.9 0.222 
tert-BUTYLBENZENE 44.64 50.00 .-10.7 2.346 
1 2 4-TRIMETHYLBENZENE 43.56 50.00 -12.9 1.911 
sec-BUTYLBENZENE 43.93 50.00 -12.1 2.839 
1 3-DICHLOROBENZENE 39.69 50.00 -20.6 1.153 
p-ISOPROPYLTOLUENE 43.35 50.00 -13 - 3  2.142 
1 4-DICHLOROBENZENE 48.90 50.00 -2.2 1.812 
I. 2-DICHLOROBENZENE 43.74 50.00 -12.5 1.251 
n-BUTYLBENZENE 43.32 50.00 -13 - 4  2.213 
1 ~-DIBROMO-~-CHLQROPROPANE 38.64 50.00 -22.7 0.115 
1 2 4-TRICHLOROBENZENE 41.76 50.00 -16.5 O . Q G 6  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * - - m - A - - - - - - - - * - - - - - d - - - - * - . . - - . . . . .  

= % D r i f t  of CCC > 20 % or SPCC RRF < minimum RRF 
Y- 

Page 2 of 3 
f 



k DRIFT REPORT 

Data File 
Lab ID 
Samp Info  
Method 
Operator 
Analyzed 
Sublist 
Instrument 

- - - -~ 
. -. -. . . ECAE--AnaLyzed- 

is2555 .d 
VSTDOSO 
VSTDOSO (2 -094 -51  
/chem/i.i/i990809a.b/5m182602.m 
DOUG 
09 -AUG-99 11:41 
all 
i 
-2+*-99--* 53--t o-2-8-m---3-9<-e127-------- 

Compound* Arnounr Nominal % Drift Flag RRF 
& & - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

HEXACHLOROBUTADXENE 41.51 50.00 -17.0 0 .802  
NAPHTHALENE 40.21 S O .  00 -19.6 1.158 
1 2 3-TRICHLOROBENZENE 43.00 50.00 -14 .0  0 . 8 3 6  

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - -  
= % Drift of CCC > 20 % or SPCC RRF < minimum RRF 

Page 3 of 3 



8A 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

~b Name: SWL-TULSA Contract: ZONEG R119 

L a b  Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 39825 

Lab File ID (Standard) : 152555.D Date Analyzed: 0 8 / 0 9 , "  ' 

Instrument ID: I Time Analyzed: I141 

IS 1 ( PFB ) = PENTAFLUOROBENZENE UPPER LIMIT = + 100% 
IS2 (DFB) = I, 4-DIFLUOROBENZENE of internal standard area. 
IS3 (CBZ)  = CHLOROBENZENE-d5 LOWER LIMIT = - 5 0 %  . 

of internal standard area. 

- - - - - - - - - - - - . - - - - - - - - - -  

# Column used to flag values outside QC limits w i t h  an asterisk. - lge 01 of 02 
FORM VI I1 VOA 

1 

IS1 (PFB) 
AREA # RT 

------- ------- 
12 HOUR STD 

------------ 
----------A- 

UPPER LIMIT 
------------ ------------ 
LOWER LIMIT 

--Ad--------  ------------ 
EPA SAMPLE 

No. 
d----------- ------------ 
VBLK1 
LCS 1 
LCSDl 
08GSP0601MS 
08GSP0601MSD 
08GSP0601 
08GSP0701 
08GSP0801 
08GSP0901 
08TSP0901 

3 . 7 2  
------- ------- 

4 -22 
------- ------- 

3-22 ------- 
-- - - - -A  

------- ------- 
3.73 
3.72 
3.73 
3.72 
3.73 
3 . 7 0  
3.72 
3 . 7 2  
3 . 7 2  
3.72 

310180 
---------- ---------- 

620360 
---------- ---------- 

155090 
---------A ---------- 

---------- ---------- 
246267 
250475 
253316 
257289 
238889 
225428 
245170 
226060 
2 3 5 7 3 7  
233038  

IS2 (DFB) 
AREA # 

---------- ---------- 

325252 
---------- ---------- 

650504 
---------- ---------- 

162626 ---------- ---------- 

---------- ---------- 
267374 
265070 
272264 
275084 
259333 
242847 
263987 
243293 
252084 
261931 

RT 
------- ------- 

4 . 3 7  
------- ------- 
4.87 

------- ------- 

3.87 ------- ------- 

------- ------- 
4.36 
4.34 
4.37 
4 -36 
4 - 3 6  
4 - 3 5  
4 - 3 5  
4 - 3 5  
4 . 3 5  
4 - 3 5  

IS3 (CBZ) 
AREA # 

---------- ---------- 
RT ------- ------- 

275414  
---------- ---------- 

550828 
- - - - - - - - -A ---------- 

137707 ---------- ---------- 

---------- ---------- 
228780 
231446 
223157 
224972 
216264 
215877 
227190 
211193 
217564 
229183 

7 . 5 9  ------- ------- 
8.09 

------.- 

7.09 ------- ------- 

------- ------- 
7.56 
7.57 
7 .5'7 
7.56 
7.57 
7.56 
7.55 
7.55 
7.55 
7.55 



8B 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: SWL-TULSA Contract : ZONEG R119 
'-"% 

Lab Code: SWOK Case No.: ENSAFE SAS No.: SDG No.: 3 9 8 2 5  - 
Lab File ID (Standard) : 152555.D Date Analyzed: 18,': :, 

Instrument ID: I Time Analyzed : IS< 7- 

IS4 (DCB) = 1,4 -DICHLOROBENZENE d4 UPPER LIMIT = + 100% 
of internal standard area. 
LOWER LIMIT = - 50% 
of internal standard area. 

------------ ------------ 
12 HOUR STD 

------------ ------------ 
UPPER LIMIT ------------ ------------ 
LOWER LIMIT 

------------ ------------ 
EPA SAMPLE 

No. 
============ 
VI3LK1 
LCSl 
LCSDl 
08GSP0601MS 
08GSP0601MSD 
08GSP0601 
08GSP0701 
08GSP0801 
08GSP0901 
08TSP0901 

# Column used to flag values outside QC limits with an asterj::k 

page 02 of 02 

IS4 {DCB) 
AREA # 

---------- 
- - - - - -7- - -  

159787 
---------- ---------- 

319574 ---------- ---------- 
79894 

---------- 

=====32==== 

126277 
132943 
135951 
132970 
122968 
116813 
129676 
118262 
123994 
129818 

FORM VIII VOA 

RT 
------- ------- 

10.88 
------- ------- 
11.38 ------- ------- 
10.38 

------- ------- 

-====m=--  

10.87 
10.87 
10.88 
10.87 
10.86 
10.87 
10.86 
10.86 
10.85 
10.86 



HEARTLAND ESI VOA 12 

BLANK SUMMARY 
VOLATILE ORGANIC FRACTION 

Blank qualification guidelines: 

a) If a compound is found in the blank but not in the sample, no action is 
taken. 

b) Any compound {other than the three (3) listed below) detected in the 
sample, which was also detected in the associated blank, must be 
qualified by elevating the limit of detection or adjusting the limit of 
detection to the sample result, when the sample concentration is less 
than five (5) times the blank concentration. For the following four (4) 
compounds, the results are qualified by elevating the limit of detection 
or adjusting the limit of detection to the sample result, when the sample 
concentration is less than ten (1 0) times the blank concentration. 

Common laboratory contaminants: methylene chloride 
acetone 
2-butanone 

C) The reviewer should take note that the blank analysis may not involve 
the same weights, volumes or dilution factors as associated 
samples. These factors must be taken into consideration 
when applying the 5X and 1 OX criteria. 

d) In addition, the reviewer must review the trip blanks, rinseate blanks and 
field blanks (if they were submitted with the data package) and all 
associated samples. Apply the same data validation guidelines used in 
assessing the method blanks. 

e 1 QuaIification/Action codes: 

U - The sample result is greater than the CRQL and less than ten 
times (1 OX) the blank value. Cross out the "6" flag and qualify 
the sample result with a "U". 

CRQL - The sample result is less than the CRQL and less than ten 
times (10X) the blank value. Reject the sample result, cross out 
the "8" flag, and report the CRQL. 

greater 
No Action - The sample result is greater than the CRQL and 

than ten times ( 1  OX) the blank value. 



4 A  
VOLATILE METHOD BLANK SUMMARY 

Lab Name: SWL-TULSA i VBLKl  
Contract : ZONEG R119 

Lab Code : SWOK Case No.: ENSAFE SAS No.: SDG No.: 3 9 5 2 5  

Lab File ID: L 5 2 5 5 7 . D  Lab Sample ID: U930Ci;:.A 

Date Analyzed: 08/09/99 Time Analyzed: 1301 

Matrix: (soil/water) WATER Level : (low/rnedj LOW 

Instrument ID: I 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD 

COMMENTS : 

/ 

E PA 
SAMPLE NO. ------------ ------------ 

LCSl 
LCSD1 
08GSP060lMS 
08GSP0601MSD 
08GSP0601 
08GSP0701 
08GSP0801 
08GSP0901 
08TSP0901 

page 01 of 01 
FORM I V  VOA 

LAB 
SAMPLE ID 

-------------- -------------- 
LCS 1 
LCSDl 
39825. O ~ M S  
39825.01MSD 
39825.01 
39825.07 
39825.08 
39825.09 
39825 .lo 

LAB 
FILE ID 

-------------- -------------- 
I52558 .D 
I52559 .D 
I52560 .D 
I52561 .D 
I52562 .D 
I52563 .D 
I52564 .D 
I52565 .D 
I52566 .D 

TIME 
ANALYZED 

---------- 
- - - - - - - -A-  

1333 
1356 
1442 
1505 
1545 
1608 
1631 
1654 
1717 



HEARTLAND ESI VOA 13 

BLANK SUMMARY - TCL SUMMARY 
VOLATILE ORGANIC FRACTION 

Method Blank Trip Blank Rinseate Blank O Field Blank Other 

Sample ID: 0087s File ID: 



2A 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: SWL-TULSA Contract: ZONEG R119 p-l 

Lab Code : SWOK Case No.: ENSAFE SAS No.: SDG No.: 3 9 8 7 5  

QC LIMITS 
SMCl (TOL) = TOLUENE-d8 (88-110) 
SMC2 (BFB) = 4 -BROMOFLUOROBENZENE (86 - 115) 
SMC3 (DCA) = 1,2-DICHLOROETHANE-d4 (80-120) 
SMC4 (DBF) = DIBROMOFLUOROMETHANE ( 8 6 - 11 8 ) 

EPA 
SAMPLE NO. 

------------ 
VBLKl 
LCSl 
L C S D ~  
08GSP0601MS 
08GSP0601MSD 
08GSP0601 
08GSP0701 
08GSP0801 
08GSP0901 
08TSP0901 

# Column to be used to flag recovery values 

* Values ourside of contract required QC limits 
D Surrogates diluted out 

page 01 of 01 
FORM I1 VOA-1 

SMCl 
(TOL) # 
------ ------ 

98  
109 
1 0 8  
100 
I10 
103 
98 

104 
108 
103 

SMC2 
(BFB) # 
------ ------ 

9 4 
101 
100 
9 4 

106 
96 
93 
98 

103- 
102 

TOT1 
OUT 
--- --- 

0 
0 
o 
0 
0 
0 
0 
0 
0 
0 
- 

- 

- 
- 

- 
- 

SMC3 
(DCA) # 
------ 
- - - - -A 

8 9 
100 
104 
97 

105 
93 
93 
95 

104 
102 

SMC4 
(DBF) # 
------ ------ 

96 
104 
105 

9 8  
110 

97 
9 5  

101 
107 
103 



.. 

LCS\LCSD RECOVERY REPORT --) 

Lab Name: SWOK\AATS Matrix: WATER 

Instrument : i Analyst: DOUG 

LCS Analysis Date: 09-AUG-99 13:33 LCS File id: is2558 .d 

LCSD Analysis Date: 09-AUG-99 1 3 5 6  LCSD File id: i52553 . i i  

U n i t s ~ W a t e r  ug/L Soil ug/Kg Air ppbv 

# Column to be used to flag recovery with an asterisk 

* Value outside of QC limits 

+ LCS Recovery: 0 out of 37 outside limits 

COMPOUND 
+-LA--- - - - - - - - - - - - - - - - - - - - - - -  ----------------------------- 
CHLOROMETHANE 
VINYL CHLORIDE 
BROMOMETWE 
CHLOROETHA-WE 
1 1-DICHLOROETHENE 
ACETONE 
CARBON DISULFIDE 
METHYLENE CHLORIDE 
trans-1 2-DICHLOROETHENE 
1 I-DICRLOROET~E - 
VINYL ACETATE 
cis-1 2-DICHLOROETHENE 
2 - BUTANONE 
CHLOROFORM 
1 1 1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BENZENE 
1 2-DICHLOROETHANE 
TRICHLOROETHENE 
1 2-DICHLOROPROPANE 
BROMODICHLOROMETHANE 
2-CHLOROETHYL VINYL ETHER 
cis-1,3 -Dichloropropene 
4-METHYL-2-PENTANONE 
TOLUENE 
trans-1,3-Dichloropropene 
1 1 2-TRICHLOROETHANE 
TETRACHLOROETHENE 
2 - HEXANONE 
D IBEOMOCHLOROMETHANE 
CHLOROBENZENE 
ETHYL BENZENE 
m, p-XYLENES 
o - XYLENE 
STYRENE 
BROMOFORM 
1 1 2 2-TETRACHLOROETHANE 

SPIKE 
ADDED 

---------- ---------- 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 ' 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
5 0 . 0 0  
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50 -00 
100.00 
50.00 
50.00 
SO. 00 
50.00 

LCS 
CONCENTRATION 
------------- 

58.40 
55.62 
45.64 
47.47 
47.42 
31.31 

- 56.56 
39.56 
48.97 
52.52 
46.32 
47.65 
50.11 
49.36 
48.55 
48.51 
48.90 
50.52 
48 - 4 3  
49.19 
46.98 
40.61 
49.08 
45.94 
49.56 
47.03 
48.67 

. . 48  - 5 6  
43.54 
46.60 
50.47 
35.11. 
94.94 
46.96 
46.78 
45.77 
45.26 

LCS 
?- 

REC # 
------ 
- - - -A-  

117 
111 
91 
95  
95 
6 3  

113 
79 
98 
105 
93 
95 
100 
99 
97 
97 
98 
101 
97 
98 
94 
81 
98 
92 
99 
94 
97 
97 
87 
93 
101 
70 
95 
94 
94 
92 
90 

QC " '  
LIMITS 
REC 

47-150 
53-138 
46-143 
59-142 
58-135 
36-154 
49-133 
59-134 
59-134 
60-133 
56-135 
61-134 
44-152 
61-133 
59-130 
61-129 
64-128 
61-136 
64-128 
66-135 
63-134 
40-149 
65-129 
56-146 
59-134 
64-130 
68-131 
62-133 
55-142 
41-145 
62-132 
60-131 
72-126 
62-132 
61-136 
61-135 
59-139 



LCS\LCSD RECOVERY REPORT ! 

L a b  Name: SWOK\AATS Matrix: WATER 4 
Instrument: i 

LCS Analysis Date: 09-AUG-99 1 3 : 3 3  

Analyst: DOUG 
p"a* 

LCS File id: is2558 .(! 

LCSD Analysis Date: 09-AUG-99 1 3 3 6  LCSD File id: i52;51;..: 

Units: Water ug/L Soil ug/Kg Air ppbv 

LCSD 
CONC . 

---------- ---------- 
57.37 
53.67 
45.82 
51.19 
51.24 
46.96 
5 8 - 1 4  
40.29 
49.71 
53.46 
51-. 34 
47.39 
57.34 
50 - 4 0  
50.11 
50.47 
48.91 
52.94 
49.24 
5 2 . 0 9  
4 9 . 9 7  
43 .60  
50 .52  
44.67 
50.88 
48.20 
52.20 
50.82 
53.55 
51.54 
52.93 
36 -51 
103.60 
50.01 
50.48 
51.93 
48.20 

COMPOUND 
............................. ............................. 
CHLOROMETHANE 
VINYL CHLORIDE 
BROMOMETHANE 
CHLOROETHANE 
1 1-DICHLOROETHENE 
ACETONE 
CARBON DISULFIDE 
METHYLENE CHLORIDE 
trans-l 2-DICHLOROETHENE 
1 I-DICHLOROETEIANE 
VINYL ACETATE 
cis-1 2-DICHLOROETHENE 
2 -BUTANONE 
CHLOROFORM 
1 1 1-TRICWLOROETHANE 
CARBON TETRACHLOXIRE 
BENZENE 
1 2-DICHLOROETHRNE 
TRICWLOROETHENE 
1 2 -DI CHLOROPROP-WE 
l3ROMODICHLOROMETIANE 
2-CHLOROETHYL VINYL ETHER 
cis-1,3-Dichloropropene 
4-METHYL-2-PENTANONE 
.TOLUENE 
trans-1,3-Dichloropropene 
1 1 2-TRICHLOROETHANE 
TETRACHLOROETBENE 
2 - HEXANONE 
D IBROMOCHLOROMETIXANE 
CHLOROBENZENE 
ETHYL BENZENE 
m , p - XYLENES 

i 0-XYLENE 

LCSD 
SPIKE 
ADDED 

--------- 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
SO. 00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50 .OO 
50.00 ' 
100 -00 
50.00 
50.00 
50.00 

% 
REC # 

------ ------ 
115 
107 
92 
102 
102 
94 
116 
80 
99 
107 
103 
95 

11s 
101 
100 
101 
98 
106 
98 
104 
100 
87 

101 
89 
102 
96 
104 
102 
107 
103 
106 
73 

104 
100 
101 
104 
96 1 1 2 2-TETRACHLOROETHANE 50.00 

# Column to be used to flag recovery with an asterisk 

* Value outside of QC limits 

% 
RPD 

---- 
2 
4 
1 
7 
7 

-- 
QC ! 

LIMITS 

LCSD Recovery: 0 out of 3 7  outside limits 

REC 
- - - -A-  ------ 
47-ISO 
53-138 
46-143 
59-142 
58-135 
36-154 
49-133 
59-134 
59-134 
60-133 
56-135 
61-134 
44-152 
61-133 
59-130 
61-129 
64-128 
61-136 
64-128 
66-135 
63 -134 
40-149 
65-129 
56-146 
59-134 
64-130 
68-131 
62-133 
55-142 
41-145 
62-132 
60-131 
72-126 
62-132 
61-136 
61-135 
59-139 

*-a4 



MS\MSD RECOVZRY REPORT 

L a b  Name: SWOK\AATS Matrix: WATER 

~ s t r u m e n t  : i Analyst: DOUG 
I) 

Sample Analysis Date: 09-AUG-99 1 5 : 4 5  Sample File id: i 5 2 5 6 2  .d 

Sample Lab ID: 3 9 8 2 5 . 0 1  

MS Analysis Date: 09-AUG-99 14:42 

Sample Client id : 08Ci;T1d:jl.: 1. 

MS File id: i52560. d 

MS Lab ID: 39825.01MS MS Client id: 08GSP0609MS-- 

MSD Analysis Date: 09-AUG-99 15:05 MSD File id: i52561.d 

MSD Lab I D :  39825.01MSD MSD Client id: 08GS?0601MSD 

Units: Water ug/L Soil ug/Kg 

COMPOUND 
----------------------------- 
CHLOROMETHANE 
VINYL CHLORIDE 
BROMOMETHANE 
CHLOROETHANE 
1 1-DICHLOROETHENE 
ACETONE 
CARBON DISULFIDE 
METHYLENE CHLORIDE 
trans-1 2-DICHLOROETHENE 
1 1-DICHLOROETHANE 
VINYL ACETATE 
cis-1 2-DICHLOROETHENE 
2 - BUTANONE 
CHLOROFORM 
1 I 1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BENZENE 
1 2-DICHLOROETHANE 
TRICHLOROETHENE 
1 2-DICHLOROPROPANE' 
BROMODICHLOROMETHANE 
2-CHLOROETHYL VINYL ETHER 
cis-1,3-Dichloropropene . 
4 -METHYL - 2 - PENTANONE 
TOLUENE 
trans-1,3-Dichloropropene 
1 1 2-TRICHLOROETHANE 
TETRACHLOROETHENE 
2 - HEXANONE 
DIBROMOCHLCROMETEIANE 
CHLOROBENZENE 
ETHYL BENZENE 
m,p-XYLENES 
o -XYLENE 

SPIKE 
ADDED ---------- ---------- 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
100.0 
50.0 

SAMPLE 
- CONC. 
- - - - - - - - - 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0-. 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1.2 
0.0 

MS 
CONC . --------- - - - - - - - - - 

57.5 
56.4 
46.1 
50.4 
49.1 
37.5 
56.9 
37.1 
47.7 
49.9 
45.7 
46.5 
55.8 
48.4 
48.2 
47.5 
46.7 
47,7  
45.8 
4 6 . 9  
45.5 

5 . 8  
4 7 . 7  
4 7 . 2  
47.8 
44.6 
46.3 
51.8 
49.8 
48.4 
50.0 
3 4 . 1  
9 7 . 6  
49.2 

Column to be u s e d  to flag recovery w i t  - h an as t e r i sk  

2 Value outside of QC l irnics 
C 

MS 
i % 
REC # 

------ ------ 
115 
113 
92 

101 
i 98 

75 
1 1 4  
74 
95 
100 

9 1  
93 

112 
97 
96 
95 
93 
95 
92 
94 

GC 
LIMITS 
REC 

- - A * - - -  ------- 
47-150 
53-138 
46.- 14.3 
59-142 
58-135 
36-154 
49-133 
59-134 
59-134 
60-133 
56-135 
61-134 
44-152 
61-133 
59-130 
61-129 
64-128 
61-136 
64-128 
66-135 



# Column to be used to flag recovery with an asterisk 

* Value outside of QC limits 

MS Recovery: 1 out of 37  o u t s i d e  limits 

MS 
SPIKE SAMPLE MS % 

COMPOUND ADDED CONC . CONC . 

STYRENE 
B ROMOFORM 
1 1 2 2-TETRACHLOROETHANE 

50 . O  
5 0 . 0  
50 .0  

0.0 
0.0 
0 . 0  

4 7 . 6  
4 6 . 7  
46.9 

9 5  1 '1-136 
93 : ' - 1 3 5  



MS\MSD RECOVERY REPORT 

Lab Name: SWOK\AATS Matrix: WATER 

'nstrument : i Analyst: DOUG 

Sample Analysis Date: 09-AUG-99 15:45 Sample File id: j 57{;6#1 :; 

Sample Lab ID: 39825.01 Sample Client id: OUC.;:il.1t.!t8 0 L 

MS Analysis Date: 09-AUG-99 14:42 MS File id: i 5 2 5 6 0 .  c: 

MS Lab ID: 39825.01MS MS C l i e n c  id: 08CSP0601fi.S 

MSD Analysis Date: 09-AUG-99 15:05 MSD File id: i52561.d 

MSIJ Lab ID: 39825.01MSD MSD C l i e n :  id: OBGSP0601MS3 

Units : Water ug/L Soil ug/Kg 

MSD 
0, 

REC # ------ ------ 
108 
118 
103 
103 
97 
94 
123 
88 
101 
111 
110 

. 102 
114 
106 
103 

97 

COMPOUND ----------------------------- 
- - - - - - - - - - - - - - - - - - - - - - - - - - d m -  

CHLOROMETHANE 
VINYL CHLORIDE 
BROMOMETHANE 
CHLOROETKANE 
1 1-DICHLOROETHENE 
ACETONE 
CARBON DISULFIDE 
METHYLENE CHLORIDE 
trans-1 2-DICHLOROETHENE 
1 1 - DI CHLOROETHPIJE 
VINYL ACETATE 
cis-1 2-DICHLOROETHENE 
2 - BUTANONE 
CHLOROFORM 
1 1 1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BENZENE 
1 2-DICHLOROETHANE 
TRICHLOROETHENE 
12-DICHLOROPROPANE '. 

BROMODICHLOROMETHANE 
2-CHLOROETHYL VINYL ETHER 
.cis-1,3-Dichloropropene 
4-METHYL-2-PENTANONE 
TOLUENE 
trans-1,3-Dichloropropene 
I I 2-TRICHLOROETWANE 
TETRACHLOROETHENE 
2 - HEXANONE 
DIBROMOCHLOROMETHANE 
CHLOROBENZENE 
ETHYL BENZENE 
m, p-XYLENES 
o -XYLENE 

# Column to be u s e d . t o  flag recovery with an as te r i sk  41 b 

9. 

RPD 
---a ---- 

6 
4 
11 
2 
1 
22 
. 8 
17 
6 

10 
19 
9 
2 
9 
7 
2 

QC 

* Value outside of QC limits 

SPIKE 
ADDED 

--------- 
- - - - - - -A- 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50 - 0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
SO.. 0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
100.0 
50.0 

RPD# 
---- ---- 
22 
24 
24 
20 
20 
27 
21 
2 0  
20 
20 
20 
20 
24 
20 
20 
20 

MSD 
- CONC. ----------- ----------- 

54.1 
59.3 
51.4 
51.7 
48.4 
46+9 
61.4 
4 4 . 3  
50.7 
55.7 
55.0 
50.9 
57.2 
52.8 
51.7 
48.3 
50.1 
53.3 
49.7 
48.4 
50.9 
0.0 

51.6 
5 4 . 1  
50.3 
50.0 
51.8 
52.7 
56 - 3  
51.7 
52.3 
37.8 
102.3 
49.6 

LIMITS 
i?SC 

------ ------ 
47-150 
53-138 
45-143 
59-142 
58-135 
36-154 
49-133 
59-134 
53-134 
60-133 
56-135 
61-134 
44-152 
61-133 
59-130 
61-129 

20 64-128 
20 61-136 
20 64-128 
20 65-135 



# Column to be used to flag recovery w i t h  an asterisk 

* Value outside of QC limits 

MSD Recovery: 1 out of 37 outside limits 

RPD: 1 out of 3 7  outside limlgs - 

COMPOUND ............................. ............................. 
STYRENE 
BROMOFORM 
1 1 2 2-TETRACHLOROETHANE 

SPIKE 
ADDED 

--------- --------- 
5 0 . 0  
50 .0  
5 0 . 0  

MSD 
CONC . 

----------- 
5 0 . 5  

% 
RPD ---- ---- 

6 

MSD . 
5 

REC # 
-------. ------ 

101 

RPDU 1 REC 
---... - - - -A ..---- 
2 ' )  ' : , 1 - 1 3 6  

51.5 
5 4 . 3  % O  1 5 : ) - 1 3 9  

i 



HEARTLAND ESI VOA I7 

FIELD DUPLICATE SAMPLE SUMMARY 
VOLATILE ORGANIC FRACTION 

Sample ID: Duplicate Sample ID: 
I 

Matrix: aqueous / non aqueous Units: ug/L ug/Kg 

Water RPDs < 20% RPD 

Soil RPDs < 35% RPD 

Comments: 



SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Sule A / Broken h o w ,  OK 74012 

91 8-251 -2858 

S D G  N A R R A T I V E  

August 18,1999 

CLIENT: ENSAFE 

SDG No.: 39825 

VOLATlLE FRACTION 

Five water samples were submitted for Volatile Organic Analysis. The samples were analyzed by GClMS 
following Method SW846-82608 and a specified compound list. 

No major problems occurred during the analyses of these samples. It should be noted that the laboratory 
does not control off of the compound 2-chloroethyl vinyl ether (ZCEVE). The recoveries are frequently very 
low and the compound is often not detected in highly acidified spike samples. 

Blanks: No problems. 

Surrogates: No problems. 

Laboratow Control Spikes: No problems. 

Internal Standards: No problems. 

Matrix Spikes. There were no matrix spikes submitted with this SDG. The MSlMSD on sample 
08GSP0601 was run as part of our laboratory QC (analytical batch 1990809A). Sample 08GSP0601 MS and 
08GSP0601 MSD each contained one target compound outside QC recovery limits (2CEVE see above). 
One compound (2CEVE) exceeded its RPD limit. 

ke Hany M. Borg 

Organic Program Manager 
August 18,1999 
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SOUTHWEST LABORATORY OF OKLAHOMA. INC. 

Test Coae 
Methoa 
Matnx 
S a r n ~ ~ e  Volume 
Initial Cal~brauontSrnllSq) 

Int.rnal Standards 
Sumsates 

, olatlles 
'*IS326 
5 ~ 8 4 6  5 ~ 3 0 x a 2 ~ ~ : ~  
.*laler-Scn 
SmL-52  
i-;&SO.lCO-:CC cco :dSD<3_'; 'sr 2CC ,mamas  SPCC R R F N  3W for C:~omocme-~ 

3 r d  1 1 2 : 7elramiaraetrane > i ' Z  RRF , ' : 2  'Cr C h : ~ r o r n c ~ n m e  r ' C.cnloroe,nane 

JM Bromo~rum 

53 om. XD < 2C.r 'or CCC zmaounos sPCC RRF *i :M 1orChlwbvuans on.  t : ; 
Ta:-rwmme SPCC RRF . D '32 lor C h l O ~ O ~ s u l a r ! a  1 LO-. arm 

Bmrocorm 

Page 1 of 2 

COMPOUND I CASNUMBER 
-. - - =._ -. .. 

q 75-7 1-8 

PQL POL I MDL MDL 
WATER. Sm l SOtt )WATER 5m I SOIL 
.- .ugrC---~.uglKq I uglL . : uwK5 

5 1 5 1  4 : 3.2 
CHLOROMETHANE I 7447-3 I 5 1 5  1 0 . 6  0.6 
VINYL CHLORIDE I * 75-014 ! 5 5 1  1 .O 0.8 
BROMOMETHANE I 7683-9 i 5 % 5 t  0.5 10 
CHLOROETHANE I 75-00-3 1 5  5 t 0 6  0 9 

1 TRICHLOROFtUOROMEfHANE - 7 5 4 9 4  4 5 r 1 4  '3 8 
I1 1-OEHLOROETHENE :5-35-4 d 5 :  : 6 : 0 
CARBON DlSULFlDE Sj-15-0 - 5 : 1 3  ' 0 

/ METHYLENE CHLORIDE 75-09-2 2 5 I 1 1  1 2  
trans-1 2-DICHLOROETHENE I 15640-5 5 5 4 1 3  1 0  
t 1-DICHLOROETHANE 75-34-3 5 6 1 0  0 9 
us-1 2-ZICHLOROETHENE ! 156-59-2 I 5 5 1 1 4  1 2  

1 -2-Dichloroetnene r tom I 540-59-0 5 5 I 2.5 2.1 
2 2-DICHLOROPROPANE I 594-20-7 4 5 . 5 I 0.9 
BROMOCHLOROMETHANE I 74-97-5 I 5  : 5 ! 0 . 6  
CHLOROFORM I 6766-3 1 5  1 5  
1 1 1-TRICHLOROETHANE I 71-55-6 

, 0.8 5 
I 5 1 5  I 0.8 

1 1DlCHLOROPROPENE 1 563-58-6 I 5  1 s t  0.6 I 0.6 
CARBON TETRACHLORIDE I 56-23-5 I 5 1 5 1  0.8 , 0.5 
,BENZENE I 7q-43-2 1 5  : 5 1  0.6 0.8 
1 2-DIQILOROETHANE I 10746-2 1 5 i 5 1 t o  - 1 2  
TRICHLOROETHENE I 7 9 0 1  -6 I 5 5 1  1 6 I 0.7 
1 2-DICHLOROPROPANE I 7047-5 1 5  1 5 1  0.6 10  
DIBR0:dOMETHANE 74-95-3 4 5 I 0 8  19 

, BROMODICHLOROMETHANE i5-27-4 5 I 0 7  J 6 
/TOLUENE 108-88-3 5 I 1 1  1 1  - 
; t 1 2-TfilCHLOROETHANE I 79-00-5 I 5 5  L 0.6 3.8 
'TE~RACHLOROETHENE I 127-18a - 5 I 0 9  3 7 
1 3-DICHLOROPROPANE t 142-28-9 I 5 5 1 0.8 0.9 
DIBROMOCHLOROMETHANE 12448-1 1 5  , 5 l  1 0  0.5 
1 2-DIBROMOETHANE I 106-934 r 5 5 I I f  1 1  
CHLOROBENZENE I 108-90-7 I 5 I 5 i 0.7 0.7 
f l 1 2-TETRACHLOROETHANE 630-20-6 i 5 5 1 0 . 6  0.8 
ETHYL BENZENE I 10041-4 4 5 5 1 08 1 1  

m.p-XYLENES 13-302-07 - 5 1  1 6 .  1 2  
.o-xYLENE I 9547-6 I 3 5 ! 0 9  S 8 
Xylene t Total) I 1330-20-7 1 . 5  I 5 2.4 1 0  
STYRENE i 10042-5 I 5  5 1 08 1 2 

: BROMOFORM 75-25-2 5 ! 7 ! 2 
. ISOPROPYLEENZENE 98-82-8 3 5 ! 3.9 d.9 - 
11 2 3-TR1CHLOROPROPANE I 96-184 I 5 I 5 1 0 . 8  10 



SOUTHWEST LABORATORY OF OKLAHOMA. INC. 

Test C;ce 
,Wethoa 
Matnx 
Samu~o dolume 
ln~tial Cal~bratron~Sml~Sa) 

Internal Stanaams 

. olat~les 
'.IS326 
?A846 SSJOA 1 2x593  
.'iater-bc:~ 
: r n ~ - : ;  
: :j.w-.-- .,,-;;O :c= .i.iSO<?T% ':' -: 1 ::::cur=% 3PCC RRF,O 300 iorCh!zroocnt~-e 

,-.a 1 1 ; : -slrao~ror:etnane :?CZ - = E  ' ; 'I: 'ti i ~ : ~ m r n e m a m  I 1 3~inlomtna~~ 
;?a Brorrccm 
. - 
1- aw ihQ - ;CT cur iZ= ;;-~uncs 3?CC i 3 F  - : 3 3  lor C h ~ z ~  rrw r - : 1 
-+~r;~lltarue~nane i P C C  2RF r - . : 2  ';r C.z.crome~nme t ' .Dcnwwo.tnme a m  

Brcmororrn 
C.LlluuDa~-5 1 ~ - U & t O m o ~ n ~ ~ 3 4  1 -tOlowtoWlrXBnO. Pm.ILI(XOO.CY- 

SOlL MDL ANALYZED ON INSTR. K - 1123198 

Page 2 of 2 

I : POL P j MDL MDL 
COMPOUND CAS NUMBER ,WATER 5m l SOIL 

I u g i  u@Kg 
BROMOBENZENE 108-86- 1 1 5  1 5  
1 t 2 2-TETRACHLOROETHANE 79-34-5 5 ' 5  

WATER Srn t SOIL 
ugL I uglK! 
1.1 1 1 . 0  
0.0 a.8 

nPROPYLBENZENE i 10365-1 5 5 I 1.2 1.1 
,PCHLOROTOLUENE I 9549-8 .. a 5 1 0.7 1 2  
WHLOROTOLUENE I 1 0643-4 5 1 0.8 1 3  
1 3 5-TRIMETHYLBENZENE 10867-a 5 i 0 9  i) 9 
tert-BUiYLBENZENE 38-064 .. . . .. - 5 a 1 0  J 9 

i 1 2 4-T~IMETHYLCENZENE 35436 5 I 0.8 ! i 
sec-BUNCBENZENE 135-ga-a 5 3 8  J 7 
1 3-OICkfLOROBENZENE 541-73-1 5 0.a 3 9 
p-ISOP=OPYLf OCUENE 99-87-6 5 1 0.9 3 9 
P 106-46-T s i 0.7 0.8 
1 2-DICHLOROBENZENE 95-50-1 5 i 0 6  0 7 
nWTfL2ENZENE t 104-51 -3 5 1 1 0  1 0 
1 2-DIBROMO-3CHLOROPROPANE : 96-12-8 5 1 1.6 4 0 
1 2 dTiilCHLOROBENZENf I 120-82-1 - 5 1 1.0 1 1  
HEXACHLOROBUTADIENE I 87-68-3 - 5 1 t.0 1 6  
NAPHTi-iALENE I 91-20-3 5 . 5 ! 0.9 1 0  

2 3-Tt?ICHLOROBENZENE I 87-6 1-6 - , 5 l  1 0 0.9 
WATEZ MDL ANALYZED ON INSTR. K - 111 9/98 



HEARTLAND ESt VOA 19 

SAMPLE RESULT VERlFlCATlON 
VOLATILE ORGANIC FRACTION 

I .  Were the sample results reported within the calibration range? @. 
2. Were the percent moistures reported? 

3. Were the data reported on a dry weight basis? 

Yes  om 
Yes No'@ 

4. Did the G U M S  RIC and TIC exhibit interferences, off scale peaks or elevated 
baseline? Yes No 

5. Did the data contain elevated detection limits that could not be account for? 
Ye.& 

6. Were any computational or transcription errors found? 

Specific Comments: 

Date: Reviewer: 4 7  , 



HEARTLAND ESI SVOA 1 HES194.1 

MULTI-MEDIA SEMIVOLATILE ORGANiC FRACTION 

CASE NUMBER: sDG NUMBER: 3982 5 
LABORATORY: S L W - T ~  
CLIENT: ,hw PROJECT: k h  %u& 
REVIEWER: DATE: 4-It.-49 jW4+1C 

OA/QC LEVEL 

[7 NEESA C 
NEESA D & 000 LEVEL III 

a DQO LEVEL IV 
a 

Statement Of Work (SOW) 

CLP 3/90 
a CLP 2/88 

SW846 82706 
SW846 8270 Appendix IX 

ANALYSIS MODIFICATIONS: 



HEARTLAND ESI SVOA 2 HES194.f 
'--, 

SEMIVOLATILE HOLDING TIMES 

Water snil Analvsls 
CLP: 7 days from sampling 14 days from sampling 40 days from VTSR 
SW846: 7 days from sampling 14 days from sampling 4 0  days from VTSR 
Region 1 :  5 days from VTSR 7 days from VTSR 40 days from VTSR 
Region 111 :  7 days from sampling 7 days from sampling 40 days from VTSR 
NYSDEC: 5 days form VTSR 5 days from VTSR 40 days From VTSR 

1. Were the holding times met for the all semivolatile samples? YES @ 
If yes, complete the following form for all samples that exceeded holding times. 

Action: DA - The number of days that the holding time was exceeded. 

DA s 5: Qualify all positive results as estimated (J). 
DA > 5 I 15: Qualify all~positive results as estimated (J) and all non de tec t r -  - . .  

estimated (UJ). x 

DA > 15: Qualify all positive results estimated (J) and reject all non detects. 

EPA SAMPLE NO. 

dog&~PoCor 

- - 

DA 

I& 

Action 

nu 

MATRIX 

M) 

VTSR OR DATE 
SAMPLED 

8-4-97 
ANALYSIS 

t?"W-tl4 



5B 
. SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE IDFTPP) 

,ab Name: SWL-TULSA Contract: ZONE G 

L a b  Code: SWOK Case No.: ENSAF SAS No.: SDG No, r 3::":' 

Lab File ID: S9081801.D DFTPP Injection Date: O8/1l3/:19 

Instrument ID: HP70S DFTPP I n j e c t i o n  Time : 07-39 

30.0 - 60.0% of mass 198 
Less than 2.0% of mass 69 
Mass 69 relative abundance 
L e s s  than 2.0% of mass 69 
40.0 - 60.0% of mass 198 
Less than 1.0% of mass 198 
Base peak, 100% relative abundance 
5.0 - 9.0% of mass 198 
10.0 - 30.0% of mass 198 
Greater than 1.00% sf mass 198 
Present, but less than mass 443 
Greater than 40.0% of mass 198 
17.0 - 23.0% of mass 442 

ION ABUNCANCE CRITERIA 
-----------------------&-4h-------------d---d---d---- ..................................................... 

I I 
1-Value is % mass 69 2-Value is % mass 442 

% RELATIVE 
ABUNDANCE -------------- ----------.---- 

i 
' k.. THIS CHECK APPLf ES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS : 

CLIENT 
SAMPLE NO. --------------- 

----FA--------- 

SSTD160 

LAB 
SAMPLE ID -------------- -------------- 

SSTD160 
SSTD020 
SSTD120 
SSTD080 
SSTDOSO 

LAB 
FILE ID -------------- -----------*-- 

S9081802.D 
S9081803.D 
S9081804.D 
S9081806.D 
S9081808.D 

DATE 
ANALYZED ---------- ---------- 
08/18/99 
08/18/99 
08/18/99 
08/18/99 
08/18/99 

TIME 
ANALYZED ---------- ---------- 

0758 
0833 
0908 
1021 
1135 

page 1 of I 

FORM V SV 



6B 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab N a m e :  SWL-TULSA Contract :  ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No.: 39825 

Instrument ID: HP70S Calibration Date(s): 08/18/99 

- . . .. . Calibrati-on Times : 0758 113 5 

I FORM VI SV 

5 

L;D / - _ _ _ _  
_-_I_ 

8 . 4 *  

5.6 
5.4* 
6.5 
6.9 
6.1 
8.6 
6.0 
6.3# 

b.6* 

23.0 
4.2 
4 . 5 *  
4.0 
7-61 
6 . 3  
9 . 4 *  
4.1f 
3.71 
9.9# 
4.4' 
5.4 
6.3 
5.1 
3 -8 
5.6 
4.0 
4.0 
5 . 0 f  
29.1# 
9.6# 

LAB FILE ID: RRF20 = S9081803.D RRFSO = S9081808.D 

* = CCC Compound, must have % RSD c 30.0 

RRF80 = S9081806.D RRF120= 

COMPOUND 
-----__--------_-__--------- 
Phenol 
bis (2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
his (2-Chloroisopropyl) ether- 
4-Methylphenol 
N-Nitroso-di-n-propylamine- 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-N~trophenol 
2,4-Dimethylphenol 
Benzoic A c ~ d  
bis (2 -Chloroethoxy) methane- 
2,4-Dichlorophenol 
1,2,4-Tr-ichlorobenzene 
Naphthalene 
4-~hloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 

- 2-Methylnaphthalene 
Hexachlorocyclopentadiene- 
2,4,6-Trichlorophenol 
2,4,5-Trichloropheno1 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-~itroaniline 
Acenaphthene 
2,4-~initrophenol 
4 -Ni trophenol 

All non-SPCC compounds must meet a minimum RRF of 0.01. 
Compounds with % RSD values > 15.0 must be analyzed by linear regressi 

h 

#PCC 

S9081804.D RRF16O= 

FSP8O 
-I---- _ _ _ _ _ _  
1.603 
1.183 
1.112 
1.260 
1.285 
1.202 
1.178 
1.030 
1.845 
1.060 
1.037 
0.588 
0.460 
0,736 
0.199 
0.336 
0.455 
0.442 
0.268 
0.302 
0.910 
0.391 
0.181 
0.330 
0 .5  81..~ 
0.382 
0.347 
0.356 
1.003 
0.491 
1.190 
1.630 
0.283 
0.326 
1.020 
0.096 
0.218 

~ornp- 

RRF20 
-__I-- 
I_--__ 

1.722 
1.266 
1.215 
1.381 
1.407 
1.284 
1.275 
1.043 
1.721 
1.130 
0.978 
0.606 
0.468 
0.779 
0.198 
0.301 
0.263 
0.464 
0.294 
0.328 
1.069 
0.434 
0.218 
0.350 

-0.- 618 
0.355 

RRP120~RRF160 _-_-__ ----__ 
1.441 
1.149 
1.101 
1.217 
1.245 
1.093 
1.086 
0.930 
1.666 
0.984 
0.936 
0.572 
0.444 
0.731 
0.198 
0.341 
0.482 
0.423 
0.263 
0.301 
0.910 
0.378 
0.206 
0.336 

.... .0.,579- 
0.402 
0.356 
0.349 
0.969 
0.471 
1.156 
1.552 
0.268 
0.314 
1.013 
0.104 
0.213 

S9081802.D 

_ -_ -__  _ _ _ _ _ _  
1.452 
1.194 
1.119 
1.204 
1.232 
1.181 
1.080 
0.934 
1.582 
1.014 
0.953 
0.567 
0.425 
0.704 
0.201 
0.333 
0.493 
0.420 
0.268 
0.297 
0.891 
0.370 
0.192 
0.312 

AO, 558 
0.377 
0.346 
0.347 
0.940 
0.451 
1.102 
1.472 
0.276 
0.300 
0.931 
0.109 
0.213 

RRFSO ------ __---- 
1.703 
1.315 
1.267 
1.302 
1.281 
1.278 
1.175 
1.052 
1.965 
1.119 
1-08? 
0.583 
0.468 
0.748 
0.199 
0,336 
0.303 
0.448 
0.270 
0.304 
0.971 
0.390 
0.173 
0.329 
0 -58.0- 
0.307 

' 

-_--__ _ _ _ _ _ _  
1.584 
1.221 
1.171 
1.273 
1.290 
1.208 
1.159 
0.998 
1.756 
1.061 
0.998 
0.583 
0.453 
0.740 
0.199 
0.329 
0.415 
0.439 
0.273 
0.306 
0.951 
0.393 
0.194 
0.331 
0 - 5 8 4  
0.365 
0.351 
0.354 
0.997 
0.470 
1.160 
1.599 
0.269 
0.308 
1,001 
0.086 
0.202 

0.375 
0.384 
1.103 
0.442 
1.216 
1.710 
0.260 
0.304 
1.063 
0.051 
0.172 

0.333 
0.332 
0.971 
0.496 
1.138 
1.632 
0.257 
0.295 
0.976 
0.068 
0.192 



6C 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

,ab Name: SWL-TULSA Contract: ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No.: 33325 

Instrument ID: HP70S Calibration Date(s) : 08/18/99 

Calibration Times : 0758 1135 

LAB FILE ID: RRF20 = S9081803.D RRFSO = S9081808.D 
RRF80 = S9081806.D RRF120= S9081804.D RRF160= S9081802.D 

B 

RSD ----- ----- 
4.9 
10.1 
4.4 
2.9 
7.0 

--.- 5 .5 
20.2 
5.3* 

4.5 6.71 
13.9* 
6.0 
7.4 
4.2 
6.0 
4.0 
7.2 
8.0 
6 . 5  
3.6 
9.8 
7.7 
9.7* 

13.,7 11a51 
7.7* 
7.4 
8.5 
7.5 

12.6 ----- ...---- 
2.5 
5.2 
4.0 
6.2 
4 . 2  
11.3 

* = CCC Compound, must have % RSD < 30.0 # = SPCC Compound 
All non-SPCC compounds must meet  a minimum RRF of 0.01. 
Compounds with % RSD values > 15.0 must be analyzed by linear regression 

' FORM VI SV -, 057 
5 G 

- 
RRF ------ --____ 
1.353 
0.357 
1.189 
0.555 
1.069 
0.312 
0.097 
0.470 
0,221 
0.261 
0.136. 
0.959 
0.927 
0.892 
1.296 
1.018 
1.297 
0.786 
0.452 
1.088 
1.061 
1.046 
1.876 
1.318 

. 1 ..049 
1.081 
1.447 
1.106 
1.185 
1.251 ------ 
-I__-- 

0.447 
1.059 
0.909 
1.536 
1.096 
0.123 

COMPOUND 
___l_t-____________-_------- 
______________-I___--------- 

Dibenzofuran 
2,4 -Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether- 
Fluorene ~- - - 

4-Nitroaniline 
4,6-Dinitxo-2-methylphenol- 
N-Nitrosodiphenylamine (1) - 
4-Bromophenyl-phenylether- 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 

RRFSO -_____ 
__I_-_ 

1.308 
0.341 
1.212 
0.532 
1.076 
0.296-' 
0.092 
0.489 
0.219 
0.249 
0.120 
1.028 
0.973 

RRF20 
A_---- ___-__ 
1.466 
0.301 
1,250 
0.576 
1.150 
--0.293 

- 0.065 
0.500 
0.245 
0.280 
0.122 
1.016 
1.023 

RRF80 
---___ ___--_ 
1.328 
0.382 
1.203 
0.563 
1.133 
0 .-334 
0.106 
0.471 
0.206 
0.263 
0.125 
0.922 
0.901 

Carbazole 
~i-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis (2-Ethylhexyl) phthalate- 
Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benzo (kl fluoranthene - -  - - 

Benzo (a) pyrene 
Indeno ( l , 2 , 3  - cd) pyrene 
Dibenz (a, h) anthracene 
Benzo (g, h, i) perylene 
Pyridine 
_____---____-I-____-----__-_ 
___l-----l__-l_-___--------_ 

Nitrobenzene-d5 
2 - Fluorobiphenyl 
Terphenyl-dl4 
Phenol -d5 
2-FLuorophenol 
2,4,6-Trlbromophenol 

(1)' Cannot be seperated from 

0.875 
1.295 
1.009 
1.392 
0.864 
0.474 
1.208 
1.254 
1.133 
1.931 
1.176 

69-.1-,140. 
0.998 
1.456 
1,066 
1.167 
1.001 

__*^__  ------ 
0.454 
1.093 
0.934 
1.518 
1.096 
0.125 

RRF120 
------ 
___I-- 

1.361 
0.384 
1.172 
0.554 
1.013 
0~: 320 
0.114 
0.452 
0,220 
0.261 
0.160 
0.919 
0.868 

0.928 
1.383 
1.087 
1.369 
0.818 
0.488 
1.144 
1.190 
1.098 
2.044 
1.428 

- 1 ,-I93 
1.215 
1.626 
1.269 
1.339 
1.342 _ _ _ _ _ _  _ _ _ _ _ _  
0.444 
1.125 
0.959 
1.611 
1.102 
0.120 

~-1amine 

RRF160 
____-*  __--__ 
1.304 
0.378 
1.110 
0.549 
0.975 
0 ; 316 
0.108 
0.440 
0.213 
0,254 
0.153 
0.911 
0.870 

0.872 
1.223 
1.007 
1.212 
0.734 
0.423 
1.083 
0.998 
0.976 
1.735 
1.184 

1,106-.. 
1.064 
1.378 
1.048 
1.124 
1.278 ------ _ _ _ _ - -  
0.442 
1.009 
0.888 
1.432 
1.043 
0.138 

0.934 
1.364 
1.005 
1.325 
0.803 
0.423 
1.042 
1.014 
1.079 
2.034 
1.520 

-.-- 0-9 
1,094 
1.359 
1.104 
1.129 
1.217 ___-__ -____- 
0,463 
1.072 
0.897 
1.654 
1.167 
0.101 

0.850 
1.216 
0.981 
1.186 
0.710 
0.454 
1.063 
0.951 
0.946 
1.637 
1.280 
-0 . 838 
1.034 
1.414 
1.043 
1.164 
1.415 
I----_ 

0.434 
0.997 
0.868 
1.464 
1.071 
0.130 



6C 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name: SWL-TULSA Contract: ZONE G p-.*4 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No. : 39'3':  

Instrument ID: HP70S Calibration Date ( s )  : 08/18/99 

Calibration Times: 0758 Il.?, 5 

LAB FILE ID: RRF20 = S9081803.D RRFSO = S9081808.D 
RRF80 = S9081806.D RRF120= S9081804.D RRF160= S9081802.D 

I - I I I I I I * = CCC Compound, must have % RSD c 30.0 # = SPCC Compound 
All non-SPCC compounds must meet a minimum RRF of 0.01. 
C O M ~ O U ~ ~ S  with % RSD values > 15;O must be analyzed b y  Linear-regression - -  

COMPOUND 
=========================  
2-Chlorophenol-d4 
1,2-Dichlorobenzene-d4 

FORM VI SV 

RRF20 
====== 
1.234 
0.824 

RRF50 
====== 
1.155 
0.76.7 

RRF80 
====== 
1.143 
0 . 7 4 4  

RRF120  
====== 
1.060 
0.738 

RRF16O 
====== 
1.060 
0.712 



6 
SEMIVOLATILE INITIAL CALIBRATION : LINEAR REGRESSION SUMMARY 

'ab Name: SWL-TULSA Contract: ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No. : 3 5 3 2 5  

Instrument ID: HP70S Calibration Date(s) : 08/18/99 

Calibration Times: 0758 1135 

I COMPOUND SLOPE INTERCEPT ........................... ---------------- ---------------- --------------------------- ---------------- ---------------- 
Benzoic Acid 0.531650 -0.155081 
2,4-Dinitrophenol 0.120099 -0.047792 
4,6-Dinitro-2-methylphenol 0,117264 -0.025173 

I I 
# = Column used to flag R2 values that fail. * = R2 value 

Page 1 of 1 FORM VI LINEAR 



SB 
SEMIVOLATILE ORGANIC-INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSP~INE (DFTPP) 

Lab Name: SWL-TULSA Contract: ZONE G 

Lab Code: SWOK Case N o . :  ENSAF SAS No.: SDG No.: 39825 

Lab File ID: S9081901.D DFTPP Injection Date: 08/19/99 

Instrument ID: HP70S DFTPP ~njection Time: 0921 

% RELATIVE 
ION ABUNCANCE CRITERIA ABUNDANCE __--- _ _ - - - - - - - - I - - - - - - - - - - - - - - 4 - - - - - - - - - - - - - - -  ------__--_--_ _ - - _ _  - _ _ _ - - - - - - - - I d - - - - - - d - - - - - & - - - - - - - - - - - - -  -L- -d- -_I -_dI_  

30.0 - 60.0% of mass 198 
Less than 2.0% of mass 69 I 
Mass 6 9  relative abundance 
Less than 2.0% of mass 69 
40.0 - 60.0% of mass 198 

I I I 
I-Value is % mass 69 2-Value is % mass 442 

1 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARL "42 

page 1 of 1 

CLIENT 
SAMPLE NO. --------------- --------------- 

SSTD080 
SBLKl 
LCSl 
LCSDl 

FORM V SV 

TIME 
ANALYZED ---------- ---------- 

0936 
1639. 
1944 
2021 

I I I 

DATE 
ANALYZED ---------- ---------- 
08/19/99 
08/19/99 
08/19/99 
08/19/99 

LAB 
SAMPLE ID -------------- 

--------dm---- 

SSTDO80 
BL0806WC 
LC0806WC 
LDO806WC 

]LAB 
FILE ID -------------- -------------- 

S9081902.D 
S9081913.D 
S9081918.D 
S9081919.D 

.... . 



7B 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

,ab Name: SWL-TULSA Contract : ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No. : 39825 

Instrument ID: HP70S CalibrationDate: 08/19/99 Time: 0936 

Lab File ID: S9081902.D Init. Calib. ~ate(s): 08/18/99 08/18/99 

Init. Calib. Times: 0758 1135 

FORM VII SV 

COMPOUND 
---------------------------- 
Phenol 
bis (2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene ' 

2-Methylphenol 
bis (2 -Chloroisopropyl) ether - 
4-Methylphenol 
N-Nitroso-di-n-propylamine- 
Hexachloroethane 
Nit robenzene 
Isophorone 
2-Nitrophenol 
2,4-~imethylphenol 
Benzoic Acid 
bis(2-~hloro- 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene- 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dirnethylphthalate 
Acenaphthylene 
2,6-Dlnitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 

RRFSO ------ ------ 
1.574 
1.140 
-1.066 
1.257 
1.285 
1.228 
1.172 
0.983 
1.445 
1.000 
0.939 
0.603 
0.471 
0.802 
0.200 
0.350 
0.465 
0.436 
0.285 
0.332 
0.978 
0.402 
0.223 
0.377 
0.639 
0.378 
0.364 
0.364 
1.027 
0.489 
1.274 
1.621 
0.276 
0.321 
1.035 

0.281 
1.400 
0.401 
1.333 

- 
RRF ------ ------ 
1,584 
1.221 
1.171 
1.273 
1.290 
1.208 

1,159 
0.998 
1.756 
1.061 
0.998 
0.583 
0.453 
0.740 
0.199 
0.329 
0.415 
0.439 
0.273 
0.306 
0.951 
0.393 
0.194 
0.331 
0.584 
0.365 
0.351 
0.354 
0.997 
0.470 
1.160 
1.599 
0.269 
0,308 
1.001 
0.086 
0.202 
1.353 
0.357 
1.189 

M I N  
RRF ----- ----- 

0.050 

0.050 

0.1100.050 
0.050 

%D ------ ------ 
-0.6 
-6.6 
-8.8 
-1.2 
-0.2 
1.6 
1.1 
-1.5 
-17.7 
-5.7 
-5.9 
3.4 
4.0 
8.4 
0.5 
6.4 
12.0 
-0.5 
4.4. 
8.5 
2.8 
2.3 

14.9 
13.9 
9.4 

- 3 . 6  
3.7 
2.8 
3.0 
4.0 
9.8 
1.4 
2.6 
4.2 
3.4 
27.9 
39.1 
3.5 
32.3 
12.1 

MAX 
%D 

---- --+- 

20.0 

' 

20.0 

20.0 

20.0 

20.0 
20.0 

- .  -- 

20.0 

20.0 



7C 
SEMIVOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: SWL-TULSA Contract: ZONE G ~ ' 3  

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No.: :?\ ;:!~ 

Instrument ID: HP70S Calibration Date: 08/19/99 Time: 0936 

Lab File ID: S9081902.D Init. Calib. Date(s) : 08/18/99 08/18/99 

I n i t .  Calib. Times: 0758 i lz i ;  

A. - 

FORM VII SV 

~ 

COMPOUND 
-------------------+-------- 
,,,---,--,,----------I-----d 

4-Chlorophenyl-phenylether- 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2 -methylphenol- 
N-Nitrosodiphenylamine (1) 
4-Bromophenyl-phenylether- 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
~i-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis(2-~thylhexyl)phthalate_ 
Di-n-~ctylphthalate 
Benzo (b) f luoranthene 
Benzo (k) fluoranthene . 

Benzo (a) pyrene 
Indeno ( l,2,3 - cd) pyrene 
Dibenz (a, h) anthracene 
Benzo (g, h, i)perylene 
pyridine- - - - . ... - -  ~ ~ . .  . - 
====-----==----=======-----= 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol - d5 
2-Fluoropheqol 
2,4,6-Tribromophenol 
2-Chlorophenol-d4 
1,2-Dichlorobenzene-d4 

(11 Cannot be se~erated from 

MIN 
RRF ----- ----- 

===== 

- 
RRF 

------ ------ 
0.555 
1.069 
0.312 
0.097 
0.470 
0,221 
0.261 
0.136 
0.959 
0.927 
0.892 
1.296 
1.018 
1.297 
0.786 
0.452 
1.088 
1.061 
1.046 
1.876 
1.318 
1.049 
1.081 
1.447 
1.106 
1.185 
1 .-251 

====== 
0.447 
1.059 
0.909 
1.536 
1.096 
0.123 
1.130 
0.757 

~-1- 

RRF50 
------ ------ 
0.597 
1.131 
0.352 
0.120 
-0.440 
0.217 
0.266 
0.151 
0.964 
0.923 
0.896 
1.342 
1.041 
1.481 
0.809 
0.386 
1.078 
0.878 
1.121 
2.083 
1.509 
1.074 
1.079 
1.207 
0.974 
1.018 

- I-. 190 
====== 
0.442 
1.070 
1.009 
1.461 
1.030 
0.118 
1.133 
0.797 

%D ---- ----a== 

7.6 
5.8 
12.8 
23.7 
-6.2 
-1.8 
1.9 

11.0 
0.5 
-0 - 4  
0.4 
3.5 
2.2 
14.2 
2.9 

-14.6 
-0.9 
-17.2 
7.2 
11.0 
14.5 
2 - 4  
0.0 

-16 - 4  
-11.9 
-13.9 
-4-7 

====== 
-1.1 
1.0 
11.0 
-4.7 
-6.0 
-3.9 
0.3 
5.3 

MAX 
%D 

==== 

20.0 

20.0 

20.0 

20.0 

- - - ~  

==== 



5B 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

&ab Name: SWL-TULSA Contract : ZONE G 

Lab Code : SWOK Case N o . :  ENSAF SAS N o . :  SDG No. : 39825  

Lab File ID: S9082401.D DFTPP Injection Date: 08/24/99 

Instrument ID: HP70S DFTPP In jec t ion  Time:  1055 

30.0 - 60.0% of mass 198 
Less than 2 .0% of mass 6 9  1 

===== 

40.0 - 60.0% of mass 198 
Less than 1.0% of mass 198 

5.0 --9.0% of mass 198 
10.0 - 30.0% of mass 198 
Greater than 1.00% of mass 198 

ION ABUNCANCE CRITERIA 
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 1 = = = =  

30.0 - 60.0% of mass 198 43.8 
Less than 2 .0% of mass 6 9  0.0 ( 0.O)l 
Mass 69 relative abundance 48.2 
Less than 2.0% of mass 69 0.0 ( 0.O)l 
40.0 - 60.0% of mass 198 43.4 
Less than 1.0% of mass 198 0.0 
Base peak, 100% relative abundance 100.0 
5.0 - 9.0% of mass 198 6.4 
10.0 - 30.0% of mass 198 29.3 
Greater than 1.00% of mass 198 2.3 
Present, but less than mass 443 10.6 
Greater than 40.0% of mass 198 7 0 . 2  
17.0 - 23.0% of wss 442 14.3 ( 20.4)2 

% RELATIVE 
ABUNDANCE 

============== 

1-Value is % mass 69 2-Value is % rnks 442 

' L SHIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS : 

CLIENT 
SAMPLE NO. --------------- --------------- 

SSTD160 
SSTD120 
SSTDOSO 
SSTD020 
SSTD080 
008GSP0601 
008GSP0701 
008GSP0801 
008GSP0901 
008GSP0801MS 
008GSP0801MSD 

LAB 
SAMPLE ID -------------- 

- - - - - - - - - - d m - -  

SSTD160 
SSTD120 
SSTDOSO 
SSTDO20 
SSTD080 
39825.01 
39825.07 
39825 -08 
39825.09 
39825.08MS 
39825.08MSD 

LAB 
FILE ID -------------- -------------- 

S9082403.D 
S9082404.D 
S9082405.D 
S9082407.D 
S9082409.D 
S9082412 .D 
S9082413.D - 

S9082414 .D 
S9082415.D 
S9082416 .D 
S9082417 . D  

DATE TIME 1 ANALYZED ANALYZED 
, - - - - - - - - - -  , - - - - - - - - - -  ---------- ' 08/24/99 1155 1 08/24/99 1232 
08/24/99 1308 
08/24/99 1444 

' 08/24/99 1559 
08/24/99 1816 
08/24/99 1854 . 
08/24/99 1931 
08/24/99 2008 
08/24/99 2044 
08/24/99 2120 

w page 1 of 1 



6 3  
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

L a b  N a m e :  SWL-TULSA Contract: ZONE G 

Lab Code : SWOK Case N o . :  ENSAF SAS N o . :  SDG N o .  : 39825  

Instrument ID: HP70S Calibration Date(s): 08/24/99 

Calibration Times :  1155 1559 

I - 
COMPOUND RRF20 RRFSO RRF80 RRF120 RRF16O RRF ---------------------------- ------ ------ ------ ------ ------ ------ ............................ ------ ------ ------ ------ ------ ------ 

I Phenol bis (2-Chloroethyl) ether 

zene I 
j ~ e n z ~ +  ~lcohol I 
1,2-Dichlorobenzene 
2-Methylphenol 
bis (2 -Chloroisopro~yl) ether 

Nitxobenzene 
Isophorone 
2-Nltrophenol 
2,4-Dimethylphenol 
Benzoic Acld 

me I bis (2-Ch1oroethoxy)metha - 2,4-Dichlorophenol I 0.2 

I Naphthalene 4-~hloroaniline - - I 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2 -Methylnaphthalene . .. . . . _ 
Hexachlorocvclo~entadiene 

Dimethylphthalate 
Acenaphthylene 
2,6-Dinf trololuene 
3-Nitroaniline 
Acenaphthene 
2,4-~lnitrophenol 
4-Nitrophenol 

I I * = CCC compound, m u s t  ha%.. -%. 
All n o n - ~ ~ ~ e  compounds must meet a minimum RRF of 0.1 
Compounds w i t h  % RSD values > 15.0 must be analyzed by li 

J I .  
near regressfa 

FORM VI SV 



6C 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

,ab Name: SWL-TULSA Contract: ZONE G 

Lab Code: SWOK Case No,: ENSAF SAS No.: SDG No.: 39825 

Instrument ID: HP70S Calibration Date ( s )  : 08/24/99 

Calibration Times: 1155 1559 

I LAB FILE ID: RRF20 = S9082407.D 

I COMPOUND 1 ~ ~ ~ 2 0  I R R F S O  I 
===-----------=========----- ====== ====== 
Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4 - C h l o r o p h e n y l - p h e n y l e t h e ~  
Fluorene 
4-Nitroaniline 
4,6-Dinftro-2-methylphenol- 
N-Nitrosodiphenylamine (1)- 
4-Bromophenyl-phenylether- 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
~i-n-butylphthalate 
Fluoranthene 
Pyxene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo (a) anthracene- 
Chrysene 
bis (2 -Ethy1hexyl)phthalate_ 
Di-n-octyl~hthalate 
~ e n z o  (b) 3luoranthene 
Benzo (k) fluoranthene - - - - - - - -  

.... . . 

Benzo (a) pyrene 
Indeno (l,2,3-cd) pyrene 
Dibenz (a, h) anthracene 
Benzo (g , h ,  i) perylene 
pyri  din^ 

2 - Fluorophenol 
2,4,6 -Tribromophenol 

I I 
(1) Cannot be seperated from D- 1 -. 1 

* = CCC Compound, must have % RSD < 30 - 0  
A11 non-SPC? compounds must meet a minimum RRF of 0.01. 

- 

Compounds with % RSD values > 15.0 must be analyzed by linear regression 

RRF8O ------ ------ 
1.168 
0.269 
1.076 
0.522 
0.930 
0.226 
0.077 
0.432 
0.210 
0.289 
0.098 
0.885 
0.861 
0.746 
1.105 
0.843 
1.238 
0.587 
0.314 
.0.826 
0.796 
0.768 
1.304 
0.987 

1,036.-- 
0.896 
1.017 
0.763 
0.899 
1.411 ------ ------ 
0.366 
0.946 
0.974 
1.341 
0.933 
0.129 

.. . . ---- 

# = 

- ~ 

RRF120 
------ ------ 
1.094 
0.256 
0.964 
0.513 
0.904 
0.212 
0.080 
0.415 
0.215 
0,283 
0,119 
0.834 
0.788 
0.718 
0.996 
0.840 
1.234 
0.557 
0.347 
0.988 
0.965 
0.762 
1.168 
1.019 
0~,911..- 
0.885 
1.186 
0.871 
1.056 
1.157 ------ ------ 
0.342 
0.982 
0.936 
1.208 
0.864 
0.134 

SPCC 

- - 

RRF16O ------ ------ 
1.134 
0.299 
1.002 
0.520 
0.930 
0;249 
0.089 
0.397 
0.210 
0.265. 
0.131 
0.751 
0.724 
0.653 
0.944 
0.746 
1.296 
0.580 
0.367 
0.915 
0.898 
0.779 
1.278 
1.128 
0.-815 
0.865 
1.206 
0.896 
1.045 
0.980 

------ ------ 
0.348 
0.928 
0.989 
1.183 
0.871 
0.124 

~- - .- - 

Compound 



Lab Name: SWL-TULSA Contract: ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No. : 3 3 5 7 7  

Instrument ID: HP70S Calibration Date(s): 08/24/99 

Calibration Times: 1155 1553 

LAB FILE ID: RRF20 = S9082407.D RRFSO = S9082405.D 
RRF80 = S9082409.D RRF120- S9082404.D RRF160= S9082403.D I 

I I I- * = CCC Compound, must have + I R S D  < i0.0 ' # = S ~ C C  ~ornbound 
All non-SPCC compounds must meet a minimum RRF of 0.01. 
Compounds with % RSD values > 15.0 must be analyzed by linear regression - 

FORM VI SV 

5 

RSD ----- ----- 
3.9 
8.3 

COMPOUND ............................ ---------------------------- 
2-Chlorophenol-d4 
1,2-Dichlorobenzene-d4 

RRFSO ------ ------ 
0.983 
0.718 

RRF2O ------ ------ 
0.988 
0.812 

RRF80 ------ ------ 
0.999 
0.732 

RRFlZO ------ ------ 
0.976 
0.676 

RRF160 ------ ------ 
0 . 9 0 3  
0.658 

- 
RRF ------ ------ 

0.970 
0.719 



b 
SEMIVOLATILE INITIAL CALIBRATION : LINEAR REGRESSION SUMMARY 

Lab Name: SWL-TULSA Contract: ZONE G 

L a b  Code: SWOK Case No.: ENSAF SAS No.: SDG No. : 352:: 

Instrument ID: HP70S Calibration Date (s) : 08/24/99 

Calibration Times: 1155 1559 

COMPOUND ........................... --------------------------- 
Benzoic Acid 
Hexachlorocyclopentadiene 
2,4-Dinitrophenol 
4,6-Dinitro-2-methylphenol 
Pentachlorophenol 
Benzo (k) f luoranthene 
Pyr id ine  

SLOPE ---------------- ---------------- 
0.314110 
0.437170 
0.088957 
0.094499 ' 
0.139706 
0.754377 
0.992018 

I 
# = Column used to flag R2 values that fail 

1 INTERCEPT ---------------- 
-0.105128 
-0.142173 
-0.042734 
-0.032413 
-0.053102 
0.381257 
0.276482 

.. * = R2 valu'e 

Page 1 of 1 FORM VI LINEAR 



5B 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Name : SWL-TULSA Contract:  ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No. : 3 5 ? 2 5  

Lab File ID: A9082501.D DFTPP Injection Date: 08/25/99 

Instrument ID: HP70A DFTPP Injection Time: 0909  

% RELATIVE 
ION ABUNCANCE CRITERIA ABUNDANCE 1 

3 0 . 0  - 60.0% of mass 198 
Less than 2.0% of mass 69 
Mass 69 relative abundance 
Less than 2 . 0 %  of mass 69 
40.0 - 60.0% of mass 198 
Less than 1.0% of mass 198 
Base peak, 100% relative abundance 
5.0 - 9 .O% of mass 198 
10.0 - 30.0% of mass 198 
Greater than 1.00% of m a s ' s  198 
Present, but less than mass 443 
Greater than 40.0% of mass 198 
17.0 - 23.0% of mass 442 

I I I I 
1-Value is % mass 6 9  2-Value is % mass 442 

l'HIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARC 
-5 

CLIENT 
SAMPLE NO. --------------- --------------- 

SSTDO8 0 
SSTD160 
SSTD020 
SSTDl20 
SSTDOSO 
SBLK2 
L C S 2  - - . 

LCSDZ 
008GSP0601RE 

LAB 
SAMPLE ID -------------- -------------- 

SSTD080 
SSTD160 
ssmo20 
SSTDl20 
SSTDOSO 
BL0823WA 

1 .LCQ8~23WAp-- -. .. 
' ~ ~ 0 8 2 3 ~ ~  
: 39825.01RE 

LAB 
FILE ID -------------- -------------- 

A9082503 .D 
A9082504.D 
A9082505.D 

. A9082506 .D 
A9082508.D 
A9082510.D 
A9082511 - . -. - . . . . . - . . - 

A9082512.D 
A9082515.D 

DATE 
ANALYZED 

TIME 
ANALYZED ---------- ---------- 

1002 
1044 
1121 
1158 
1314 
1513 

% 
page 1 of 1 

FORM V SV 



6B 
SEMIVOLATILE ORGANICS I N I T I A L  CALIBRATION DATA 

.ab Name : SWL-TULSA Contract: ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No. : 3 9 8 2 5  

Instrument ID: HP70A Calibration Date ( s )  : 08/25/99 

Calibration Times: 1002 1314 

COMPOUND RRF20 RRFSO RRF80 RRF120 ............................ ------ ------ ------ ------ ------ ------ ------ 
Phenol 
bis (2-Chloroethyl) ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
b i s  (2-Chloroisopropyl) ether- 
4 - Methylphenol 
N-Nitroso-di-n-propylamine- 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic Acid 
bis (2 -Chloroethoxy) methane- 
2,4-Dichlorophenoi 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 

- ---2-Methylnaphthalene - -  - -.--. - . .. 

Hexachlorocyclopentadiene - 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 

I Acenaphthene 2.4-Dinitro~henol 

I RRF 
*----- ------ 
1.509 
1,129 
1.035 
1.147 
1.179 
1.023 
1.118 
0.918 
1.732 
0.984 
0.973 
0.501 
0.347 
0.646 
0.138 
0.290 
0.278 
0.384 
0.238 
0.285 
0.871 
0.377 
0.161 
0.302 

I I I 1 i * = CCC Compound, must have % RSD < 30.0 # k c  combu?lbi . . 

All non-SPCC compounds must meet a minimum RRF of 0.01. 
Compounds with % RSD values > 15.0 must be analyzed by linear regression 

' FORM VZ SV 



6C 
SEMIVOLATILE ORGANICS I N I T I A L  CALIBRATION DATA 

Lab N a m e :  SWL-TULSA Contract:  ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No. : _ 

Instrument ID: HP70A Calibration Date ( s )  : 08/25/99 

Calibration Times: 1002 13 1/- 

! 

-- 

- 

All non-SPCC compounds must meet a minimum RRF of 0.01. . .  . "z 

. Compounds w i t h  % RSD values > 15.0 must be analyzed by linear regression 
a. b . j 3  Ad ni- r 

FORM VI SV Q,~F, WA 
c - 

LAB FILE ID: RRF20 = A9082505 .D RRFSO = A9082508.D 
RRFBO = A9082503.D RRFl20= 

COMPOUND 
............................ 
Dibenzof ~ r a n  
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether- 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine (1) 1 
4-Bromophenyl-phenylether- 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
~i-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo (a) anthracene 
Chrysene 
bis(2-~thylhexy1)phthalate- 
Di-n-octylphthalate 
Benza (b) fluoranthene -.-Benzo-f k-) f luoranthene----------- - -  

Benzo (a) pyrene 
Indeno(l,2,3-cdlpyrene 
Dibenz (a, h) anthracene 
Benzo (g, h, i) perylene 
Pyridine _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - -  
_ _ _ C _ _ _ _ C _ _ _ _ _ _ _ _ _ _ - - - - - - - - -  

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol -d5 
2-~luorophenol 
2,4,6-Trlbromophenol 

(1) Cannot be seperated f r o m  
* = CCC Compound, must have % RSD c 30.0 # = SPCC compound 

A9082506.D 

RRF20 ------ ------ 
1.372 
0.224 
1.144 
0.638 
1.151 
0.193 
-0~1063 
0.382 
0.206 
0.278 
0.100 
0.899 
0.853 
0.749 
0.860 
1.006 
1.019 
0.284 
0.256 
0.882 
0.907 
0.000 
0.610 
1.131 

-- 0 .;,8 13 
0.847 
1.309 
0.979 
1.062 
0.979 -_--_- 
0.318 
1.030 
0.806 
1.369 
0.936 
0,112 

D-lamine. 

RRF50 ------ ------ 
1.306 
0.27.2 
1.073 
0.592 
1.073 
0.213 
0.076 
0.376 
0.208 
0.277 
0.114 
0.864 
0.824 
0.730 
0.864 
0.990 
1.030 
0.258 
0.216 
0.836 
0.872 
0.386 
0.571 
1.017 

-1--,844--- 
0.860 
1.166 
0.973 
1.003 
0.866 ------ -__--_ 
0.315 
0.958 
0.844 
1.218 
0.853 
0.120 

RRFl60= 

BRF80 
------ ------ 
1.256 
0.296 
1.052 
0.581 
1.075 
0.246 
0.090 
0.371 
0.201 
0.271 
0.119 
0.840 
0.810 
0.722 
0.931 
0.997 
1.050 
0.353 
0.362 
0.996 
0,992 
0.519 
0.734 
0.984 
1;:-016 
0.887 
1.261 
1.010 
1.028 
0.886 ------ -_---- 
0.312 
0.951 
0.903 
1.318 
0.899 
0.134 

RRFlZO ------ ------ 
1.220 
0.331 
1.115 
0.568 
1.061 
0.257 
0.102 
0.374 
0.198 
0.266 
0.123 
0.842 
0.818 
0.757 
0.991 
0.998 
0.950 
0.328 
0.300 
0.794 
0.822 
0.496 
0.799 
1.267 

-- 0-83.6- 
0.976 
1.305 
1.102 
1.134 
0.862 

---4-- ------ 
0.355 
0.967 
0.794 
1.277 
0.870 
0.134 

A9082504.D 

RRFlGO 
------ ------ 
1.198 
0.320 
1.071 
0.557 
1.022 
0.264 
0.100 
0.366 
0.190 
0.254 
0.133 
0.817 
0.790 
0,717 
0.972 
0.974 
0.984 
0.366 
0.347 
0.850 
0.865 
0.534 
0.812 
1.022 

..--0_..89.& 
0.861 
1.154 
0.878 
0.952 
0.991 --...--- ------ 
0.330 
0.901 
0.820 
1,322 
0.892 
0.124 

~ 

- - 

0.289 
1.091 

0.235 
0.086 
0.374 
0.201 

0.819 
0.735 
0.924 
0.993 
1.007 
0.318 
0.296 
0.872 
0.892 
0.387 
0.705 

-0-92 

- - 

0.8 

. 



6C 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

,ab Name: SWL-TULSA Contract: ZONE: G 

L a b  Code: SWOK Case No.: ENSAF SAS No.: SDG No, : 34325 

Instrument ID: HP70A Calibration Date (s )  : 08/25/99 

Calibration Times: 1002 13 14 

LAB FILE ID: RRF20 = A9082505.D RRFSO = A9082508.D 
RRF80 = A9082503 .D RRF120= A9082506.D RRF16O= A9082504.D 

I I I I I I I I -  * = CCC Compound, must have % RSD < 30.0 # = SPCC Compound 
All non-SPCC compounds must meet a minimum RRF of 0.01, 
Compounds with % RSD values > 15.0 must be analyzed by linear regression 

7 

RSD 
-I--- ----- 

3.6 
5.1 

COMPOUND 
_I___________-___-d-- - - - - - - -  ---------------------------- 
2-Chlorophenol-d4 
1,2-Dichlorobenzene-d4 

RRFZO 
---I-- ------ 
1.061 
0.818 

RRFl.20 
I----- ------ 
0.984 
0.734 

RRF50 
------ 
0.969 
0,758 

RRF80 
--I--- ------ 
0.986 
0.733 

RRF160 
---I-- ------ 
0.994 
0 . 7 2 4  

- 
RRF 

-I---- ------ 
0.999 
0.753 



6 
SEMIVOLATILE INITIAL CALIBRATION : LINEAR REGRESSION SUMMARY 

Lab Name: SWL-TULSA Contract: ZONE G -T 

L a b  Code : SWOK Case No.: ENSAF SAS No.: L' SDG No.: 35Cc..: 

Instrument ID: HP70A Calibration Date ( s )  : 08/25/99 

Calibration Times: 1002 1.3: i 

- ~ . . .. . .. 

Page 1 of 1 

SSTD020 = A9082505.D SSTDO5O = A9082508.D SSTD080 = A9082503.D 
SSTD120 = A9082506.D SSTD160 = A9082504.D 

FORM VI LINEAR 

COMPOUND 
----------------+---------- --------------------------- 
Benzoic Acid 
~exachlorocyclopentadiene 
2-Nitroanillne 
2,4-Dinitrophenol 
4,6-Dinitro-2-methylphenol 
3,3'-Dichlorobenzidine 
Di-n-octylphthalate 

SLOPE ---------------- ---------------- 
0.394881 
0.281542 
0.341020 . 
0.131987 
0.108936 
0.360015 
0.867891 

# = Column used to flag 82 values that fail. * = R2 value c 0.'99 

INTERCEPT ---------------- ---------------- 
-0.168006 
-0.092940 
-0.098926 
-0.051230 
-0.031337 

R2 # ------- ------- 

m* 
0.991 
0.993 
0.996 

-0.092013 
-0.239390 



8 B  
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

,ab Name: SWL-TULSA Contract: ZONE G 

Lab Code: SWOK Case No. : ENSAF SAS No. : SDG No. : 39825 

Lab File ID (Standard) : A9082503 Date Analyzed: 08/25/99 

Instrument ID: HP70A Time Analyzed: 1002 

IS1 , (DCB) = 1,4-Dichlorobenzene-d4 
' IS2 (NPT) = Naphthalene-d8 
IS3 (ANT) = Acenaphthene-dl0 

AREA UPPER LIMIT = +loo% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

--------------- --------------- 
12 HOUR STD 
UPPER L I M I T  
LOWER L I M I T  --------------- --------------- 
CLIENT SAMPLE 

NO. 
_I--___-_----__ 

SBLK2 
LCS2 
LCSD2 
008GSP0601RE 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

RT # 
------- 

5.67 
6.17 
5.17 ------- ------- 

------- ------- 
5.67 
5.67 
5.67 
5.67 

IS1 (DCB) 
AREA # ---------- ---------- 
186828 
373656 
93414 

-A=-------  

---------- ---------- 
205418 
224658 
223247 
213460 

page 1 of 1 

FORM VIII SV-1 

IS2  (NPT) 
AREA # ---------- ---------- 
730210 

1460420 
365105 ---------- ---------- 

---------I 

751037 
812018 
793417 
773402 

RT # ------- ------- 
7.98 
8 - 4 8  
7.48 ------- ------- 

------- 
7 -98 
7.99 
7.99 
7.98 

IS3 (ANT) 
AREA # 

---------- 
514007 

RT # ------- ------- 
11.37 

1028014 
257004 ---------- ---------- 

---------- 
--I---1--- 

524918 
555534 
555442 
536296 

11.87 
10.87 ------- ------- 

------- ------- 
11.38 
11.38 
11.38 
11.37 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Name : SWL-TULSA Contract: ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No.: 39825 

Lab File ID (Standard) : A9082503 Date Analyzed: 08/25/99 

Instrument ID: HP70A Time Analyzed: 1002 

01 
02 
03 
04 
05 
06 
07 
08 
09 

i" 10 
11 

- 12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

IS4 (PHN) = Phenanthrene-dl0 
IS5 (CRY) = Chqsene-dl2 
IS6 (PRY) = Perylene-dl2 

AREA UPPER LIMIT = +loo% of internal standard area - 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = .+0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

--------------- --------------- 
12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT --------------- --------------- 

CLIENT SAMPLE 
NO --------------- --------*------ 

SBLK2 
LCS2 
LCSD2 
008GSP0601RE 

- - .. - - .  - 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

. page I, of 1 

IS4 (PHN) 
AREA # ---------- ---------- 
1022826 
2045652 
511413 ---------- --------*- 

---------- ---------- 
1012928 
1094565 
1070849 
1053755 

-- 
-- - - . . - . . . . -  

FORM VIII SV-2 

RT # ------- ------- 
14.12 
14.62 
13.62 ------- ------- 

------- ------- 
14.12 
14.12 
14.12 
14.12 

- ~- -~~ 

IS5 (CRY) 
AREA # ---------- 

------dm-- 

1019879 
2039758 
509940 ---------- ---------- 

---------- ---------- 
1093130 
1104692 
998349 

1205041 

- .~ . - ~ - -  ~ . 

RT # ------- -*----- 

19.03 
19.53 
18.53 ------- ------- 

------- ------- 
19.03 
19.03 
19.03 
19.03 

IS6 (PRY) 
AREA # ---------- ---------- 
1127765 
2255530 
563883 ---------- ---------- 

---------- ---------- 
1058323 
1012745 
1046932 
1311532 

I 

RT # ------- ------- 
21.47 
21.97 
20.97 ------- ------- 

------- 
21.48 
21.47 
21 - 4 9  
-21.48 

---v - - 



8B 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

,ab Name: SWL-TULSA Contract: ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No.: 39825 

Lab File ID (Standard) : S9081902 Date Analyzed: 08/19/99 

Instrument ID: HP70S Time Analyzed: 0936 

01 
02 
03 
04 
05 
06 
07 

. 08 ..- . - 
,- 09 

10 
'" 1 1 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2 2  

I S 1  (DCB) = 1,4-Dichlorobenzene-d4 
IS2 (NPT) = Naphthalene-d8 
IS3 (ANT) = Acenaphthene-dl0 

AREA UPPER LIMIT = +100% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

page 1 of 1 

FORM VII1 SV-1 

--------------- 
_ _ - _ _ _ I C - _ _ _ - _ _  

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT 

--------------- 
+-------------- 

CLIENT SAMPLE 
NO. ---_----------- --------------- 

SBLK1 
LCS 1 
LCSDl 

. . 

IS2 (NPT) 
AREA # ---------- 

-----_I-__ 

741267 
1482534 
370634 ---------- 

-----dm--- 

---------- ---------- 
797502 
928127 
758028 

.. . . 

I S 1  (DCB) 
AREA # ---------- ----_----- 
238533 
477066 
119267 ---------- ---------- 

---------- 
234935 
258701 
220383 

RT # 
------- ---_-_- 
7.46 
7.96 
6.96 ------- ------- 

I----I- ------- 
7.46 
7.47 
7.46 

. . . . . . 

RT # ------- ------- 
5.15 
5.65 
4.65 ------- ------- 

------- ------- 
5.15 
5 -15 
5.15 

-~ 

IS3 (ANT) 
AREA # ---------- ---__--___ 
456978 
913956 
228489 

---------- ---------- 

---------- 
423451 
509910 
426116 

RT # ------- ------- 
10.85 
11.35 
10.35 ------- ------- 

I-----I ------- 
10.86 
10.86 
10.86 

- 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

;ab Name: SWL-TULSA Contract: ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No.: 39825 

Lab F i l e  ID (Standard) : S9081902 Date Analyzed: 08/19/99 

Instrument ID: HP70S Time Analyzed: 0936 

--------------- --------------- 
12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT --------------- --------------- 

CLIENT SAMPLE 
NO. --------------- --------------- 

SBLKl 
LCS 1 
LCSDl 

IS4 (PHN) 
AREA # ---------- 

-----dm--- 

780527 
1561054 
390264 ---------- 

- - - - - - -dm- 

IS5 (CRY) 
AREA # ---------- ---------- 
574741 

1149482 
287371 ---------- ---------- 

I S 4  (PHN) = Phenanthrene-dl0 
IS5 (CRY) = Chrysene-dl2 
IS6 (PRY) = Perylene-dl2 

AREA UPPER LIMIT = +loo% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk. 
* Values outside of QC limits. 

page 1 of 1 

FORM VIII SV-2 



,ab Name: SWL-TULSA Contract: ZONE G 

Lab Code: SWOK Case N o .  : ENSAF SAS No, : SDG No. : 39825 

Lab File ID (Standard) : S9082409 Date Analyzed: 08/24/99 

Instrument ID: HP70S . . Time Analyzed: 1559 

--------------- 
12 HOUFL STD 

, UPPER LIMIT 
LOWER LIMIT --------------- --------------- 

CLIENT SAMPLE 
NO. --------------- --------------- 

008GSP0601 
008GSP0701 
008GSP0801 
008GSP0901 
008GSP0801MS 
008GSP080lMSD 

IS2 (NPT) 

, - - - - - - - - - -  

662066 ---------- ---------- 

IS3 (ANT) 
AREA # ---------- ---*------ 

822857 
1645714 
411429 ---------- ---------- 

IS1 (DCB) = 1,4-Dichlorobenzene-d4 
IS2 (NPT)  = Naphthalene-d8 ' 

IS3 (ANT) = Acenaph-thene-dl0 

AREA UPPER LIMIT =' +loo% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = - 0 . 50  minutes of internal standard RT 

# Column used to flag values outside QC limits with an asterisk.  
* Values outside of QC limits. 

. . 
, - page 1 of 1 

FORM VIII SV-1 



8C 
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: SWL-TULSA Contract: ZONE G '-% 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG No.: 39825 

Lab File ID (Standard) : 59082409 Date Analyzed: 08/24/99 

Instrument ID: HP70S Time Analyzed: 1559 

IS4 (PHN) = Phenanthrene-dl0 
IS5 (CRY) = Chrysene-dl2 
IS6 (PRY) = Perylene-dl2 

AREA UPPER LIMIT = + l o o %  of internal standard area 
AREA LOWER LIMIT = - 50% a£ internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

------------__- --__--__-__---* 

12 HOUR STD 
UPPER LIMIT 
LOWER LIMIT - _ _ _ _ _ _ _ _ _ _ - - - -  _ _ - _ _ _ _ - _ - - - _ _ _  

CLIENT SAMPLE 
NO - _______--_--_-- __-___-------__ 

008GSP0601 
008GSP0701 
008GSP0801 
008GSP0901 
008GSP0801MS 
008GSP0801MSD 

# Column used to flag values outside QC limits w i t h  an ast=risk. 
* Values outside of QC limits. 

RT # ------- ------_ 
18.36 
18.86 
17.86 
I------ 

---__-- 
18.36 
18.36 
18.36 
18.35 
18.36 
18.36 

page 1 of 1 
. . 
. . 
... 

IS4 (PHN) 
AREA # ----__---- ---------- 
1238958 
2477916 
619479 ---------- 

- _ _ d _ _ _ _ d -  

-----I--__ ----_-__-- 
752990 
732243 - 
883138 
938624 
786694 
929649 

FORM VIIf SV-2 

IS6 (PRY) 
AREA # ---------- ---------- 
659971 

1319942 
329986 ---------- _--------- 

---------- __----_--- 
454040 
446242 
405041 
448562.- 
435373 
548224 

RT # ------_ ------- 
20.79 
21.29 
20.29 ------- ------- 

------_ ------- 
20.78 
20.78 
20.79 

- 20.79 
20.78 
20.79 

-? - & 

RT # ------- ------- 
13.50 
14.00 
13.00 ------- ___--__ 

---___- __---__ 
13.49 
13.49 
13.49 
13;50 
13.49 
13.50 

IS5 (CRY) 
AREA # --__----_- ---------- 
848734 

1697468 
424367 ---------- _ _ _ _ _ _ - - _ -  

_____- - - - -  --___----- 
488205 
519323 
504366 
514024 
500916 
626555 



HEARTLAND ESI SVOA 15 

BLANK SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

1. Blank qualification guidelines: 

a) If a compound is found in the blank but not in the sample, no action is 
taken. 

b) Any compound (other than listed below) detected in the sampte, which 
was also detected in the associated blank, must be qualified by elevating 
the limit of detection or adjusting the limit of detection to the sample 
result, when the sample concentration is less than five (5) times the 
blank concentration. For the following four (4) compbunds, the results 
are qualified by elevating the limit of detection or adjusting the limit of 
detection to  the sample result, when the sample c o n c e n t r a t i c m - i s - l e s L  
than ten (1 0) times the blank concentration. 

Common laboratory contaminants: phthalates 

C) The reviewer should take note that the blank analysis may notLinvolve 
the same weights, voIurnes or dilution factors as associated samples. 
These factors must be taken into consideration when applying the 5X 
and 1 OX criteria. 

dl  In addition, the reviewer must review the trip blanks, rinseate blanks and 
field blanks (if they were submitted with the data package) and all 
associated samples. Apply the same data validation guidelines used in 
assessing the method blanks. 

U - The sample result is greater than the CRQL and less than ten 
times (10X) the blank value. Cross out the "B" flag and qualify 
the sample result with a "U". 

CRQL - The sample result is less than the CRQL and less than ten 
times (10x1 the blank value. Reject the sample result;cross out 
the "B" flag, and report the CRQL. 

greater 
No Action - The sample result is greater than the CRQL 2r-d 

than ten times (10X) the blank value. 



4B BLANK S&-:iz"E NO. 
SEMIVOLATILE METHOD BLANK SUMMARY 

I P I 

L a  Name: SWL-TULSA Contract:  ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG N ~ , :  : , - < * -  

Lab File ID: S9081913 Lab Sample ID: BL080GVJC 

Instrument ID: HP70S Date Extracted: 23/Cr::,'? ' 

Matrix: (soil/water) WATER Date Analyzed: 08/19/99 

Level : (low/med) LOW Time Analyzed: 1639 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

CLIENT 
SAMPLE NO. --------------- --------------- 

01 LCSl 

Comments : b i ~  [ZL 

LAE% LAB 
SAMPLE ID - FILE ID -------------- -------------- -------------- -------------- 

LC0806WC 59081918 
LD0806WC S9081919 
39825-.-01 S 9 082412'- . 
39825.07 S9082413 - 

39825.08 59082414 
39825.09 59082415 
39825.08MS 59082416 
39825.08MSD S9082417 

TIME 
ANALYZED ---------- ---------- 

page 1 of 1 

FORM IV SV 



43 BLlWK S&4L>LE NO 
SEMIVOLATILE METHOD BLANK SUMMARY 

~ a b  Name: SWL-TULSA Contract: ZONE G 

Lab Code: SWOK CaseNo.: ENSAF S A S N o . :  SDG N o . .  : p ' n -  5 

L a b  File ID: A9082510 Lab Sample ID: BL0823WA 

Instrument ID: HP70A Date Extracted: 38/2.?/?f: 

Matrix: (soil/water) WATER Date Analyzed: 08/25/99 

Level : (low/med) LOW Time Analyzed: 1513 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

SAMPLE NO. SAMPLE ID 

LCS2 LC0823WA 

' FILE ID 
- - - - - - - - - - - - - - 
--------dm---- 

A9082511 

TIME 
ANALYZED 

---------- ---------- 
08/25/99 
0 8 / 2 5 / 9 9 
0 8 / 2 5 / 9 9  

Comments : 7 4 ~ & f i f l )  
J 

U u w 

page 1 of 1 

FORM IV SV 



2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

T a b  Name: SWL-TULSA Contract: ZONE G T 

Lab Code: SWOK Case No.: ENSAF SAS No. : SDG No.: 39325 

CLIENT 
SAMPLE NO. --------------- --------------- 

SBLK2 
SBLKl 
LCS2 
ECSD2 
008GSP0601RE 
LCSl 
LCSDl 
008GSP0601 
008GSP0701 
008GSP0801 
008GSP0901 
008GSP0801MS 
008GSP0801MS 1 

QC LIMITS 
(35-114) 
(43-116) 
133-141) 
(10-110) 
(21-110) 
(10-123) 
(33 - 110) 
(16-110) 

# Column to be used to flag recovery values 
* Values outside of contract required QC limits 
D Surrogate diluted out  

- 
TOT 
our --- --- 
0 
0 
G 
1 
0 
1 
0 
4 
0 
0 
0 
0. ~ 

0 
- 
- 
- 
- 
- 
-% - 
- - 

page 1 of 1 

FORM I1 SV-1 



3 
WATER SEMIVOLATILE SEMIVOLATILE LABORhTORY CONTROL SPIKE/DUPLICATE RECOVfi!RY 

uab Name: SWL-TULSA Contract: ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS N o . :  SDG No.: 3(;C:? '  

LCS Sample NO.: LCSl 

. 

RPD: 1 outof I1 o u t s i d e l i m i t s  
Spike Recovery: 3 out of 22 outside limits 

COMPOUND -------------------------- ---------+------+------+-- 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-prop,(I) 
1,2,4-Trichlorobenzene- 
4-Chloro-3-methylphenol- 
Acenaphthene 
4-Nitrophenol 
2,4-Dinltroto- 
Pentachlorophenol 
Pyrene 

Comments : 
- -- -.. -. 

page 1 of 1 i 

- 

.. -- 

COMPOUND -------------------------- .......................... 
Phenol 
2-Chlorophenol 
1,4 -Dichlorobenzene 
N-~itroso-di-n-prop,[1) 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenoc 
Acenaphthene 
4-Nitrophenol 
2,4-~inltroto'luene - . .  

Pentachlorophenol 
Pyrene 

t 

# Column to be used to flag recovery values 

* Values outside of QC limits 

SPIKE 
ADDED 
(ug/L) --------- -------+- 

75 
75 
50 
50 
50 
75 
50 
75 
50 
75 
50 

FORM I11 

LCSD LCSD 
CONCENTRATIO 

(ug/L) ------------ ------------ 
54 
52 
2 4  
42 
25 
65 
40 
8 5 
44 
56 
46 

SPIKE 
ADDED 
(ug/L) --------- --------- 
75 
7 5 
50 
S O  
50 
75 
50 
75 

-. . 5 0 ~ -  - . 

75 - ~ 

50 
1 

LCS 
CONCENTRATION 

(ug/L) 
------------- ------------- 

63 
62 
29 
47 
28 
64 
40 
79 
46 

- 4 - -  

64 
1 

LCS 
% 

REC # ------ ------ 
84 
83 
58 
94 
56 
85 

QC - 
LIMITS 
REC. ------ ------ 

1 2 - 1 1 0  
27 -123  
36 -  97 
41-116 
3 9 -  9 8  
2 3 - 9 7  

92 - -6 - 

4 8  * 
24- 96 
---g--103 
36-127 

- I I 



Lab Name: SWL-TULSA 
- 

Contract: ZONE G 

Lab Code: SWOK Case No.: ENSAF SAS No.: SDG NO. : c',:;I:?~ 

LCS Sample NO.: LCS2 

COMPOUND 
.......................... 
Phenol 
2 -Chl.orophenol 
1,4-Dichlorobenzene 
N-~itroso-di-n-propr- 
1,2,4-Trichlorobenzene- 
4-Chloro-3-methylphenol- 
Acenaphthene 
4-Nitrophenol 
2,4-Dinltrotoluene 
Pentachlorophenol 
Pyrene - , 

# Column t o  be used t o  flag recovery values 

* V a l u e s  outside of QC limits 

RPD: 0 outof I1 outsidelimits 
Spike Recovery: 2 out of 22 outside limits 

Comments : 

page 1 of 1 

- SPIKE 
ADDED 
(ug/L) --------- --------- 
75 
75 
50  
50 
50 
75 
50 
75 
50 
75 
50  

COMPOUND 
-----===----============== 
Phenol 
2-Chlorophenol 
1,4 -Dichlorobenzene 
N-~itroso-di-n-prop. 
1,2,4-Trichlorobenzene 
4 - ~ h l o r o - 3 - m e t h y l p h e n o ~  
Acenaphthene 
4 - ~ i t r o p h e n o y  
2,4-Dinltrotoluene 
pentachlorophenol 
Pyrene 

FORM I11 

SPIKE 
ADDED 
(ug/L) 

========= 
75 
75 
50 
50 
50 
7 5  
50 
75 
5 0  
75 
SO 

I 

LCSD 
CONCENTRATIO QC LIMIvT"*. 

LCS 
CONCENTRATION 

(ug/L) ------------- ------------- 
25 
64 
39 
45 
46 
71 
52 
24  
4 7  
7 3  
60 

(ug/L) # RPD 
============ == ===== 

29 42 
62 40 
42 2 8  
44 38 
4 6  28 
70 4 2  
51 31 
28 5 0  
47 3 8  
83 50 
67 31 

1 I 

Ii . 
=====I 

12-11[ 
27-12: 
36- 9: 
41-11t 
39- 9t 
23- 9' 
46-1lf 
10- 8( 
24- 9t 
9-10: 
26-12' 

LCS 
% 

REC # ------ ------ 
3 3  
85 
78 
90 
92 
95 

104 
32 
9 4  
97 
120 

QC. 
LIMITS 
REC. ------ ------ 
12-110 
27-123 
36- 97 
41-116 
39- 9 e  
23- 97 
46-118 
1 0 - 8 0  
24- 96 
9-103 

26-127 

a 



3C 
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

,ab Name: SWL-TULSA Contract: ZONE G 

~ a b  Code: SWOK Case No.: ENSAF SAS No.: SDG No. : 7?3.2:; 

Matrix Spike - Client Sample NO.: 008GSP0801 

. - .. 

COMPOUND ........................ ........................ 
Phenol 
2 -Chlorophenol 
1,4-Dichlorobenzene 
N-~itroso-di-n-prop.(l) 
1,2,4-Trichlorobenzene- 
4-Chloro-3-methylphenol 
Acenaphthene 
4-Nitrophenol 
2,4-Dinltrotoluene 
Pentachlorophenol 
Pyrene 

(I) N-Nitroso-di-n-propylamine 0 
# Column to be used -to flag recovery and RPD values with an 
* Values outside of QC limlts 

SPIKE 
ADDED 
(ug/L) --------- --------- 
150 
150 
100 
100 
100 
150 
100 
150 
100 
150 
10 0 

I 
COMPOUND . ------------------------ ........................ 
Phenol 
2-Chloropbenol 
1,4-Dichlorobenzene 
N-~itroso-di-n-propm 
1,2,4-Trichlorobenzene 
4-~hloro-3-methylphenoi 
Acenaphthene 
4-Nitrophenol 
2,4-Dinltrotoluene 
Pentachlorophenol 
Pyrene 

RPD: 0 out of 11 outside limits 
Spike Recovery: 2 o u t  of . 22 outside limits 

SPIKE 
ADDED 
( u g / ~ )  

--------- --------- 
15 0 
150 
100 
100 
100 
150 
100 
150 
100 

- 150 
100 

Comments : 
- 

~ 

SAMPLE 
CONCENTRATION 

(ug/L) ------------- ------------- 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 

- 1 

MSD 
CONCENTRATION 

(ug/~) ------------- ----.--------- 

94 
1 1 0  

67 
66  
75 
99 

page 1 of 1 

3 

R ~ D  # ------ ------ 
1 
0 
3 
6 
3 . 

1 

MSD 
% 

REC # ------ ------ 
63 
73 
67 
66 
75 
6 6  

FORM I11 SV-1 

-.--..-------pp---------p 

MS 
CONCENTRATION 

(ug/L) ------------- ------------- 
93 
110 
65 
62 
73 
98 
92 
120 
95 

120 
100 

91 1 
130 8 
100 S 
130 8 
110 109 10 

QC LIMITS 

l<C"'- 
% 

REC # ------ ------ 
62 
73 
65 
6 2  
73 
65 
91 
80 
95 
80 
9 9  

RPD ------ ------ 
42 
40 
28 
38 
28 
4 2  
31 
SO 
38 
50 
31 

' dcT-' 
LIMITS 
REC. ------ ------ 
12-110 
27-123 
36- 97 
41-116 
39- 98 
2 3 - 9 7  
46-118 
1 0 -  80 
24- 96 
9-103 
26-127 

REC. ------ ------ 
12-110 
27-123 
36- 97 
41-116 
39- 98 
23- 97 
46-118 
10- 80 
24-96 
9-103 

26-127 
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FIELD DUPLICATE SAMPLE SUMMARY 
SEMIVOLATILE ORGANIC FRACTION 

Sample ID: Duplicate Sample ID: 

Matrix: I aqueous /non aqueous Units: ug/L ug/Kg 

Water RPDs < 20% RPD 

Soil RPDs < 35% RPD 

Comments: 



SOUTHWEST LABORATORY OF OKLAHOMA 
1700 West Albany, Suite A1 Broken Arrow, OK 740 12 

918-251-2858 

S D G  N A R R A T I V E  
September 2, 1999 

CONTRACT: ENSAFE 

PROJECT: ZONE G. RELEASE 119 

SDG NO: 39825 

SEMIVOLATILE FRACTION 

Four water samples were submitted for Semivolatile Organic analyses. The samples were anatyzed 
by GCMS following SW846-8270C. 

SWLO uses a 2uL injection for method SW846-8270C as allowed by the method and has added two 
extra "advisory surrogates (one acid and one base/neutraI)" to the surrogate spiking mix. These 
surrogates are 1,2-dichlorobenzene-d4 and 2-chlorophenol-d4 and have advisory control limits. The 
surrogates, laboratory control spikes and matrix spikes are spiked at 75 ug/L (waters) and 2500ug/Kg 
(soils) for the acid surrogates and 50 uf i  (waters) and 1700 (actual 1667) ug/Kg (soils) for . 
baselneutral surrogates. The instrument calibration range is from 10 ugL to 80 ug/L for waters and 
330 ugKg to 2700 ugKg for soils, which relates to 20 ng on column (low cal. std.) up to 160 ng on 
column (high cal. std.). 

No major problems occurred during the analyses of these samples. 

Blanks: SBLKf and S B L K  had low Ievel phthalate contamination below reporting limit. 

Surrogates: LCSI and LCSDZ had high surrogate recovery for terphenyl-dl4 at 142% and 145%, 
respectively. Sample 008GSP0601 had all acid surrogates recovered below 10%. This sample was re- 
extracted outside of holding time and re-analyzed. The re-extract had all surrogates within QC limits. 
Both sets of data have been submitted. 

Matrix Spikes: 008GSP0801MSD had slightly high spike recovery for 4-nitrophenol at 87% and 2,4- 
dinitrotoluene at 100%. 

Laboratory Control Spikes: LCS 1 had high spike recovery for pyrene at 128%. LCS l/LCSD 1 had 
high spike recovery for 4-nitrophenol at 105% and 113%, respectively and had a high RPD for 
pyrene at 33%. LCSD2 had high spike recovery for pentachlorophenol at I 11% and pyrene at 134%. 

Internal Standards: All internal standards were within QC limits. 

Harry M. Borg 
Organic Program Manager September 2, 1999 



PO
 

N
O

: 
3
 

R
EL

 
ue
 

N
A

M
E:

 
NO

: 
2

9
 

S
W
L
.
 

-
 

I 
-
.-

-
. 

A
N

A
LY

lIC
A

L 
DA

TA
 R

EC
EI

VE
D 

BY
 

(IN
IT

IA
C

S/
D

A
7 

_
I
I
 
L

_
_

_
 

-. -
 

a
 

t3
S

C
u

i2
 

R
E

V
. 

O
¶/

YU
 

00
 

/ 
C?
-.
. 



.el cot . - --:.4ar-% 
'.:LM 
der 
5.0 

SOUTHWEST LABORATORY OF OKLAHOMA. INC. 
lernrvo~au~e 

-est Coae ..'SSM) 

'dethoo :':,w e:-7: 

'rtatnx .atw->ct~ 

Extract Volume . -.. .-O r n ~  - -1; 
lnltial C;Iibrarlon :3 55 53 ---^f -.qc.- c-- -r- --- -- .. -- -. t-, ,. .scunar=3C~ SPCC:P~ - s 7:: 

Cont~nu~na Cal~bratron 3 na -50 = ;:"'a 'zr LC: C - ~ o o u r a s  ~ P C C  : PF r r :s . .- 

PAGE 1 OF 2 . . 

PQL's MOCs 
COMPOUND CAS NUMBE : WATEil l SO11 . WATER l SOIL I 

- - -  - 

SOIL MDL'S PERFORMED ON lNST P <01/08198> 
N A  = NonRoutlne Compounos Analyzea onlv uoon request. . 

1 u ~ L  uqfKq I u y L  I ugKqj 
k1.2.4-Tncntora~enzene : 20-82- i '0 530 3.7 : 65 1 

t 1.2-D1cniorooenzene I 95-50-1 : 0 330 3.7 1 74 I 
1 .f~ichlorobenzene I 1 54:-73-1 10 330 r 41 1 3 1  
1 .C0ichloro~enzene I *  I tOW6-7 10 1 330 : 4 2  ] 58 
2.3.4.6'Felrachlom~heno1 I 5B-90-2 10 1 330 i 8.2 
2,4,CTrichlomoneno1 J ! 95.954 50 I 1600 t 6.1 
2.4,6-Tricflfom~neno1 I' 1 8846-2 10 133 0  1 46 
2.4-Oichloro~neno1 I 1 120-83-2 10 I 330 I 4 7  

71 
1N 
85 
70 

2,CDime!nvloneno1 f 1 10547.9 70 I 330 I 40 1 2tD 
2.401n1trooneno1 1" 1 5t-28-5 50 :600 I 7 1  1 6 4  
2.4-€Itnrtroto1uene 121-14-2 ' 3  . 230 : 2.9 I 74 

! 2.6-Din~rroto~uene . 596-20-2 - 3  --.- j30 . 1 I RS I 

A 31-58-7 '3 320 3.3 63 t 
2-Chlorooneno~ 25-57-5 '3 230 5.0 92 1 
i 2-Methv~naonfna~ene : $1-57-6 '0  , 330 . 3.2 . 43 1 
2-Methvr~nenol , I 0548-7 '0 230 5.1 : 170 1 
2-Nitroaml~ne I d8-744 :O . 1600 I 34 i 57 i 
2-Nitroonenot I' I 88-75-5 '0 , 330 I 77 1 93 / 
3.3'-DichIoro~enz1~1ne 1 91-94-1 20 ' 560 . 3.3 I 6.4 1 
3Nitman111ne I 1 9949-2 30 1600; 57 1 3 6  i 
4.6-Dinrtro-2-metrn/t~nem . i 534-52-1 50 1 !500 1 73 I 93 
4-8rom00ne~1-ohenv1erner I 101-55-3 :O I 330 I 3.1 ( 72 
4Ehloro-3-mern)rioneno1 ' I 59-50-7 10 I 330 1 4.1 I 75 
e[;hloroanrtme I I 106-47-8 . :O 1 3 3 0  4 6  i 87 
CChloroonenylohenvlether I 7005-72-3 : 10 1 330 1 4 1 ! 49 
44eWonena1 ! I tOM4-5 10 r 330 ! 6.0 1 220 
4Niroan1t1ne I I 199.01-6 50 t 1600 1 2.5 ) 62 
4-Nltmoneno1 100-02-7 50 r '600 i 7 1 I 93 ' 
Acenaontnene r '  1 a3-32-9 10 : 330 1 3.4 1 65 
Acenaontnvlene 208-964 ' 3  330 5 5 63 I 

1 Anthracene ; :20-12-7 ' 3  330 2.7 1 47 1 
Benzocalantnracene I 56-55-3 '0 230 2 I 5 6 1  
Benzoca myrene t 50-32-8 10 330 ! 2.6 I 38 1 
Benzorb lfluorantnene I 205-99-2 : 0 v 3 0  2.8 160 1 
Benzora.n.rl~ervlene ! 191-24-2 10 ! 230 2.8 1 a1 i 
~enzocklduoranrnene 1 207-08-9 10 i 330 1 42 1 9 6  1 
6ento1c aua I 6545-0 50 ! :600 79 I 440 t 
Bemy alwnor I I 100-51-6 :O ' 330 I 5.2 1 96 
Buytylbenzvl~hthalate 1 9568-7 10 ! 330 . 0.3 I 87 
WATER MDLS PERFORMED ON INST ir <01109/98> 



:er cat SOUTHWEST WBORATORY OF OKLAHOMA. INC, 
' ?-Mar-:+ -:mlvocatt~e 
'.:lM Test Code "SSNI 
.ref 'Arthoa . .'.a46 B: 'IC 
5.0 'Jatnx ' . ~ C I . S C I I  

Extract Volume A - 
.-CmL . .:: 

lnrt~al Calibrarlon . - . Z? 5E EL! ' -3 r: -;ESD ' z -  - : Z  L-r.c=cnes:jC*c SpCCzEF , .; :F, 

Contlnulnq Czl~brat~on . - :, nq -60 = ;;-: 'cr i C :  :;.~.cc,vcs a;<: = ; F  x SCS 

PAGE 2 CF 2 

WATER MDLS PERFORMED ON INST. ti <01109/98> 
SOIL MDCS PERFORMED ON INST. H +01108198> 



HEARTLAND ESI SVOA 23 

SAMPLE RESULT VERIFICATION 
SEMIVOLATILE ORGANIC FRACTION 

1 .  Were the sample results reported within the calibration range? 
< s o  

2. Were the percent rnoistures reported? 

3. Were the data reported on a dry weight basis? 
Yes Noo 

4. Did the GC/MS RIC and TIC exhibit interferences, off scale peaks or elevated 
baseline? Yes No 

5 .  Did the data contain elevated detection limits that could not be accounted for? 
ye@ 

6. Were any computational or transcription errors found? 

Specific Comments: 

Reviewer: Date: 
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SOUTHW'EST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany 1 Broken Arrow, Oklahoma 74012 / Office (9 18) 25 1-2858 / Fax (9 18) 25 l..25?i: 

ASTM 1385-88 

Bench Logs and Raw Data 
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SOUTHWEST LABORATORY OF OKLAHOMA, INC. 
1700 West Albany I Broken Arrow, Oklahoma 74012 / Office (918) 25 1-2858 / Fax (9 18) 25 1-255.4 

SDG NARM TI VE 

CLIENT: ENSAFE BATE: 8/31/99 
PROJECT: ZONE G ,  RELEASE 119 EPISODE NO.: 39825 

Four water samples were submitted for Hydrazine analysis. The sample analysis was completed 
according to the following: 

SWL SOP # Method SOP is based Parameter 
MA ASTM 1385-88 Hydrazine 

Refer to Sample Receipt Notification for details of sample conditions at receipt. An explanation 
of the forms are the following: - 

Form 1 (Sample results) - will be provided by our Reporting Department. 
Form 3 (Blanks) - This information is included on the QC spreadsheet. 
Fotm 7 (Laboratory Control Sample) - Provided by the LCSLCSD Quality Control Data Sheets. 

Initial and Continuing Calibration Check: No problems. 

Initial and Continuing Calibration Blanks: A11 blanks were below the reporting limit. 

CRI (Low Standard): No problems. 

Preparation Blanks: A11 bIanks were below the reporting limit. 

Lab Control Spikes: No problems. 

Sincerely, 

Deborah J. Inman 
Inorganic Program Manager 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 

QAIQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

EN035 
January 24,2000 
Ensafe 
CharIeston Zone G 
Decsmber 17,1999 
19 Non-Aqueous Sarnple(s) with 0 MSMSD(s) 
Laucks Testing Labo~atories 
National Functional Guidelines for Organic and Inorganic Dab, 
February, 1994 
EPA DQO Level 111 
SW846 Third Edition 
SPI,P Metals 

Analytical data in this report were screened to determine usabiIity of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control resuIts. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

/-tecBV 
ul B. Humburg, Date 

4127 Plaza 94 South St. Charles, MO 63304 
(636) 936-1332 F ~ x  (636) 936-1335 



SDG# EN035 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fraction 

SPLP-MET= SPLP Metals 



DATA ASSESSMENT NARRATIVE 
METALS (SPLP) 

General 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements specified 
in the SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994, 
and DQO Level I11 requirements. All comments made within this report should be considered 
when examining the analytical results. Please refer the specific findings found in each category to 
the Summary of Data Qualification table. 

SDGs # EN035 

A validation was performed on the Metals for SPLP Data from SDG EN035. The data was 
evaluated based on the following parameters. 

Data Completeness 
Holding Times 
Calibrations 
Blanks 
Interferences 
Matrix Spike Recovery 
Matrix Duplicates 
Field Duplicates 
Laboratory Control Samples 
Serial Dilutions 

* - Atl criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and caliiration blanks exhibited contamination for the following elements. 

Elements C!mGA Samples affected 
Barium 0.80 ug/l no impact 
Cadmium 3.6 ug/l ail SPLP samples below 1 8.0 ug/l 

The USEPA requires that all sample values below five times the preparation or calibration 
blank contamination be qudifled as non-detect, "U". 



The preparation blanks exhibited negative bias for the fouowing elements. 

Elements 
Aluminum 
Chromium 
Cobalt 
Copper 
Magnesium 
Potassium 
Thallium 

Samples affected 
aI SPLP samples below 1920 ug/l 
all SPLP samples below 7.0 ug/l 
all SPLP samples below 14.0 ugA 
all SPLP samples Mow 10.0 ug/l 
no impact 
all SPLP samples below 753 ugA 
all SPLP samples bebw 71.0 ug/l 

This reviewer qualifies alI samples results below 10 times the absolute value of the 
negative blank value. 

Matrix Spike Recovery results 

The matrix spike recovery for SPLP samples for Selenium (72%) was below the lower 
control limits (>30% but <75%). All positive and non-detect results are qualified as 
estimated, "J" or "US'. 

AU sample results left with a "B" qualifier after aII other qualifcations, will be 
q W e d  with a "J" qualifier in place of the "B". Value is betow the CRDL but greater 
than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all SPLP samples below 1 8.0 ug/l 
all SPLP samples below 1 1920 ug/I 
all SPLP samples below 7.0 ugfl 
all SPLP samples below 14.0 ugA 
alI SPLP samples M o w  10.0 ugll 
all SPLP samples below 753 ug/l 
all SPLP samples below 71.0 ugfl 
all SPLP samples 
all "B" results 

Analyte DL 
+ 

QL 
Cd. U 
Al. +N J N J  
Cr. 
Co. 
Cu. 
K. 
TI 
Se. +/U J/UJ 

all analytes B J 
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4 

ICP INTERFERENCE CHECK SAMPLE 

ab Name: MUCKS TESTING CABS. tNC, Contract: 

Lab Code: LAUCKS Case No.: - SAS No.: - 
ICP ID Number: TRACEICP ICS Source: SPEX 

Concentration Units: ug/L 

I I True ln~tial Found Final Found 
I I 
I ' Sol. SO,. 501. Sol. 1 501. SO/.  

Analyte A A8 A AS %R A AS %R I 

~ - 

'chromium I .  - -. - a: I SOO~ 1 1 480.71 96.1i 1 478.6; 95.7 

/cobalt 5001 1 I 484.11 96.81 01 477.31 95.5 

/Aluminum 
-- - 1 5000001 5000001 435206j 433930.51 86.81 4364El 437536.21 87.5; -- 

Antimony i 600 
1 

.~rsenic I 100 
Barium I I I 500 i 

1 I 1 I 

Thallium ! I 100[ 31 102.51 102.53 -1 I 94.51 9A.S I 

- .- - - 

:Magnes~um 
I 

! 500000 
'Manganese - r 
I - 
[Mercurv 

I Potassium I 
,Selenium ! 

Vanadium I 5001 31 491.3; 98.31 3j 490.51 98.1 

Zinc I 
I 10001 21 942.4! 94.21 21 942.4' 94.2 

5i - 647.6; 107.9 

1 I 98.41 98.4, 

21 546.21 -1 69.2 

81 661.01 1 10.2 

4571 70 

9 

500000 
500 

I I L I 

! 
-- 

f i n  I 51 4.31 - I 61 4.9; 

-2 
2 

I 

36 

501 -1 

100.31 100.3 

534.01 106.8 

455189.3 
491.3 

29.7 
52.1 

1 

91 .O 
98.3 

104.2 

452320 

9 

I I 

261 22.1 ( ! 

21 49.81 99.61 

450083.61 90.0; 
489.51 97.91 



U.S. EPA - CLP 
5A 

SPIKE SAMPLE RECOVERY 

~b Name: LAUCKS TESTING LABS. INC. Contract: 

Lab Code: LAUCKS Case No.: - SAS No.: - 
Matrix: SPLP Level: !J2!& 

% Solids for Sample: 0.0 

Concentration Units (ugiL or rnglkg dry weight: UGlL 

' Control ; 
! I Limit [Spiked Sample 
I 

f -  
'Barium [ 75-125 : 2143.7000 

l -  
iBeryllium 1 75-125 i 50.3000 
I~admium i 75-125 1 46.2000 
i :Calcium 1 .  

-- -* 
I T . . 

.- 
Vanadium ! 75-125 : 477.00001 2.6000j6 1 500.00~ 94.91 I -P 

I i~agnesium - 1 I j NR ' 
,---- i 

;Manganese .- ; 75-125 1 479.90001 1.3oooi~ 1 500.0ot 95.7 i p ,  

Mercury 
I --- 

i 75-1 25 i 161.3050' j 0.2000!U 1 200.001 80.7 i AV . -- 
'Nickel ; 75-125 i 449.2000 1 l.lOOO!U i 500.001 89.8 I. - I el 

1 _ 1 

Zinc i 75-125 471.7000! 22.90001 1 500.00: 89.81 I p 

Sample 

Comments: 

I 4 

Spike I i i 

Analyte O h R  :Result (SSR) C ,Result(SR) C 
I 

I I 

! P  I 
I p 

! P  ! 
[ NR ' 

khromium j 75-125 / 196.40001 j 4.70001~ i 200.00 
;cobalt 1 75-125 I 442.80001 / O.SOOO!U j 500.00 

, 339.10001 1 2000.00 

f 0.90001~ 1 50.00 

I 3.3000i~ 50.00 
I 

I 

! I !  

!Potassium 

Added (SA) X R  Q M :  

95.81 I p j  

~s.si  i p  i 

I 

90.2 
100.6 

85.8 

I 

:Aluminum i 75-125 ; 1971.00001 362.60001 i 2000.001 80.41 P 

! NR i i 

NJ P i  
I P  1 

!Selenium I 1 75-125 1 2157.1000 
!Silver 1 75-125 1 917.7000 

7.- 

1 1.70001U i 3000.001 q 1 . 9  
1 0.50001~ f 1 OOO.OO[ 91.8 



U.S. EPA - CL? 
6 

DUPLICATES 

>b Name: MUCKS TESTING LABS. INC. Contract: 

Lab Code: LAUCKS Case No.: - SAS No.: - 
Matr~x: SPLP Level: 

% So l id s  for Sample: 0.0 % Solids for Dup1icate:m 

Concentration Units (ug/L or mgfkg dry weight: UGIL 

- 
Antimony I 1 2.40001U 1 2.4000U j - 
t -  

i P ----- .- 
;Arsenic i 

f 7.10001B 1 6.3000B j 11.91 i P :  

I I I 
I 1 Control ! I 

Analyte : Limit rSamgle (S) C 

! 

i 
I ! 1 ! 

! 
I 

Duplicate (0) C , RPD Q ' M  

i- 

'Beryllium 0.9000U I 
6.4000B f 63.9 

/ P i  
J P  i 
! P  1 

;Nickel 1 1.1000;~ I l.lOO0U I 

0.9000 U 1 P 

/ P i  
:~a!cium 
I - ! 50003~' 10248.6000[ 1 10422.5000 1.7 

/Chromium 1 1 4.7000'6 1 4.80008 j 2.1 

;cobalt i t 0.5000jU 0.5000U : 

i 
Potassium 1 

I I (~adrniurn 3.3000!8 

1 '  P : 
I p :  
I P :  

40.2000;U 1 40.2000U j 

I I 1.20001B 1 1.lOOOB ; 8.7 I P '  

l~elenium i I 1.7000'U 1 1.7000U : 



U.S. EPA - CLP 
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LABORATORY CONTROL SAMPLE 

ab Name: LAUCKS TESTING LABS. INC. Con tract: 

Lab Code: LAUCKS Case No.: - SAS No.: - 
Solid LCS Source: IV 

Aqueous LCS Source: IV 

I Aqueous (ug/L) I Solid (mglkg) i 
I Analyte 
I I True ~ o u n d  %R I True Found C Limits 

1 I .- 
2000.0/ 1910.50] 95.3 

i e a d  
1 I 1 I 1 

500.0 498.50 99.7; I 

I 

Magnesium 
,Manganese - 

i 
lPotassiurn 
{Selenium 
Silver 
I-- 
Sodium 
!- :Thallium 

:Vanadium 
Zinc 

t 

50000.0 
500.0 

50000.0 
2000.0 
50.0 

50000.0 
2000.0 

Aluminum 

.Mercury ! 4.01 3.98 

1 

48398.40 
508.60 

50399.80 
1905.90 

51 -30 
46206.80 

99.51 i j 

96.81 
P P  

t01.71 

500.0, 

100.8! 

95.31 
102.6i 
92.4: 

1 

i 

7 

500.0i 494.30i 98.9. 

I 
! 

-- 
I 

1 

509.90 

1933.90 

J 
I 

i 

1 I - 

l'----7 
1 

I I 

102.01 

96.7: 
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9 

ICP SERIAL DILUTIONS 

b Name: LAUCKS TESTING LABS. INC. Contract: 

~ a b  Code: LAUCKS Case No.: - SAS No.: 
-- . . -.,- .. 

Matrix (solllwater) : SPLP Level (low/rned): is' : 
Concentration Unrts: ug/L 

r- -- 

I Serial i % !  
Initial Sample Dilution ! Differ- 

' i 
I Analyte Result (1) C 1 Result (S )  c I ence 
! I 

Aluminum I 362.60 293.501U 100.0i I P 

FORM IX - IN 

Antimony . I _- 
.' Arsenic 

i - 
!Barium 

iThallium 

:Vanadium 
' _ 
'Zinc 

2.40,U j 12.00U 

7.1O.B , 10.00 
339.101 I I 359.00 

0.90[U ! 4 . 5 0 ~  
3.30;s i 14.50 

. Beryllium 

Cadmium 

2.40 U 12.00 
2.60 B I 2.50 

3 

~ ! p  
U , 100.Q - : P- - 
B I 5.4 ! p !  

U ! / P !  

U 100.0 : P 

j 

22.90 35.5018 55.0 i P '  I 

{ P  i 
B 1 339.4 i f J !  
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LAUCKS TESTING LABORATORIES 
940 S. Harney 

Seattle, WA 98108 

To: Ensafe 
Laboratory No. : 9912424 
SDG No. : EN035 
Date of Report: January 13, 2000 

SAMPLE RECEIPT, IDENTIFICATION, AND GENERAL COMMENTS: 

Sample Receipt and Identification: 

The samples submitted under the laboratory number(s) indicated above were identified 
and analyzed as tabulated below. The samples were collected and received on the 
dates noted on the enclosed chain-of-custody copies, Attachment A. 

Client 
Sample 
Identification 

Laucks 
Sample 
Identification 

Testing 
Analytical 
Request 

SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 
SPLP 

Analvtical Request Key: 

SPLP = SPLP Metals (1 312), TAL Metals + Tin (601 0Bn470A) 

Sample Receipt Comments: 

There were no anomalies in the receipt of these samples. 



LAUCKS TESTlNG LABORATORIES 
940 S. Harney 

Seattle, WA 981 08 

Sample Identification on Forms: 

When completing forms created through the CLP software, every attempt is made :o 
use both your sample IDS as well as the laboratory sample IDS. The forms have v.x!~.rl 
default sizes to their sample identification fields, and are not amenable to alteration or 
editing. When it is not possible to use your complete sample ID because of field length 
limitations, Laucks wiil usually do one of two things: 1) use as much of your ID as will 
fit, beginning from the RIGHT hand side of the sample ID number; or 2) select some 
sub-set of your sample identifier if it is clearly a discrete number. In addition, aH forms 
will contain our sample IDS, which can be cross-referenced from the table above. 

GENERAL REMARKS ON INORGANIC ANALYSES: 

The following comments describe general analysis conditions. For remarks specific fo 
the samples reported in this case, see "SPECIFIC REMARKS ON INORGANIC 
ANALYSES." 

ICP Metals: 

On the first timed and dated page of each ICP run, the data to be reported or rejected 
will be tabulated for that run. 

Mercury: 

taucks purchases a 1000 mg/L Hg stock solution from Inorganic Ventures. The 
1.0 mg/L working standard is made by diluting 100 pL to 100 rnL with 2% HN03. The 
calibration curve is made by placing 0,20, 50, 100, 200, 500 and 1000 pL of the 
working standard in BOO bottles and diluting up to 100 mL. The standard curve is 
equivalent to 0, 0.2, 0.5, 1.0, 2.0, 5.0 and 10.0 pg/L. 

SPECIFIC REMARKS ON INORGANIC ANALYSES: 

Holdinq Time Compliance: 

Laucks klculates holding time compliance for inorganic determinations using the date 
on which reportabie data were acquired. 

Metals: 

The holding time for metals is six months from the date of collection, excepting 
mercury, which is 28 days. All analyses were performed within holding time. 



LAUCKS TESTING LABORATORIES 
940 S. Harney 

Seattle, WA 98108 

ICP Metals: 

Zinc was present in the SPLP Extraction Fluid blank. However, zinc was not ;:;-: - . - '11 

the preparation blank, therefore no further action was required. 

The matrix spike sampie percent recovery for selenium was outside of the established 
control limits of 75-125% for sample 628SBO1201. No further corrective action was 
required. All relevant data have been flagged with an "N" on Forms I and V. 

Mercury: 

No comments. 



PROJECT : AOC 633, Zone E, Charleston Naval Complex LOCATION : Charleston, South Camlim 
DRILLING CONTRACTOR : Prosonic Corporation License # 1435 NORTHING 371964.1 1 
DRILLING METHOD AND EQUIPMENT USED : Hollow Stem Augering (4.25-inch drameter) EASTING: 2321 499.1 1 
WATER LEVELS : not measured START : 7/23/2002 END: 09/23/2002 LOGGER : D. GatesRJVR 
I 1 

9 CH2MHILL - 
t- Ground elevation at well I not measured 

PROJECT NUMBER WELL NUMBER 

15881 4.ZG G008GW04D SHEET 1 OF 1 

WELL COMPLETION DIAGRAM 

2- Top at casing elevation 8.6 I 
3- Protective cover type &ich dia. llush mount manhote vault 

a) concrete pad dimensions 2 ft x 2 ft 

4- Dia./type of well casing 2-inch inside diameter schedule 40 PVC 

5- Typetslot size of screen 0.01 0-inch dja. machine slotted PVC I 
6- Type litter pack 

7- Type of seal 

8- Borehole diameter 

9- Grout 

Note: Diagram not to scale. 

Page 1 



Page 1 

CH2MHILL - PROJECT NUMBER OPT NUMBER 
158814.20 GOOSGW04D p a g e l d l  

DPT SOlL SAMPLE LOG 

PROJECT : Charleston Naval Corrplex (SWMU 8) LOCATION : Charleston. SC NORTHING: 371964.1 

ELEVATION : 8.6 DRILLING CONTRACTOR : Prasonlc License# 1435 EASTING: 2321499 1 

DRILUNG MflHOD AND EQUIPMENT USED : Did-Push Samplinp 

LOGGER : D. GaledNVR 

COMMENTS 

TESTS, INSTRUMEMATION 
ABANDONMENT MrmOO 

- 

- 

- 

- 

- 

7 

START : 7i2312002 

DEPTH BELOW 
SURFACE (FQ 

- 

- 

- 

5- 

- 

- 

- 

10 - 
- 

- 

- 

15 - 

- 
- 

- 

- 

20 - 

- 

- 

- 

25 - 
- 

- 

- 

30 - 

35 - 

SAMPLE 
IMERVK 

i 

1-1 6' 

1 6 9  w 

9-14' 

ENO: 7/23/2002 

SOIL OESCRIPTION 

SOIL NAME, USCS GROUP SYMBOL. COLOR, 
MOISTURE CONTENT, RELAnVE DENSIN. 
OR CONSISTENCY. W L  STRUCTURE. 
MINERALOGY. 

wltace Gray Sand mm I m m k  gravel 

sND.  B r a n ,  me to medkrm m. shell hacmsnts, med danse, 

ClAI Gray tot&&, sb11.209;d mavd, dr, 

SLNO T a h W  bmedwm g a h m d d m , % a h r a t d  

- 

- 

- 

142U 

2024' 

CLAY Gray t0 W. sW, aganic l r a m b  (d 20%). met 

yo-ery 

2428 

2832 

32-35' 

35-?# 

~ ~ ~ ~ ~ k e ~ r s b n ~ ~ y . s o l l b r r a d - , p b s ~ . ~ ~ m -  

C U Y '  CYw ween to gray, soH to d h s r ,  plasr. me.1 to sahlrated, 

CLAY to Srdy Clny OCve green m gray, son 10 d W. m d s I  lo 

W W . W w g e e n t o g a y . b r r e d ~ , w a s a m ( e d  

- 

- 
- 

- 

- 

zaOwaM 
- 

- 

End hmg a1 36 I& ba - 



M E M O R A N D U M  CHZI\IIH!LL 

Hydrazine Analytical Methods and Results 

TO: CNC BCT 

FROM: Jim Edens/CH2M HILL 

Casey Hudson/CH2M HILL 

DATE: November 11,2002 

This memorandum presents the evaluation results of hydrazine analytical methods and 
historical reported hydrazine in groundwater. This evaluation was initiated because the 
reported detections of low levels of hydrazine across a large area of the Charleston Naval 
Complex (CNC) were inconsistent with hydrazines fate and transport properties. Hydrazine 
is a strong reducing agent and not expected to be persistent in the environment. However, 
historical data reported hydrazine present in groundwater at numerous locations across 
Zone H at the CNC. The findings of this evaluation are that the previously used analytical 
method (based on colorimetric assessment) was subject to false positives and an alternate 
more reliable analytical method did not detect hydrazine in split sample analysis. 

Hydrazine Chemical Properties 
Hydrazine is a nitrogen hydride compound and is a strong reducing agent with the 
molecular structure N2H4. The molecule has four electrons available to donate in reduction- 
oxidation (RedOx) reactions. As a result, hydrazine reacts vigorously with strong oxidants, 
oxygen, and halogens. It is highly combustible in the presence of acids. It is a caustic, 
fuming, and hygroscopic colorless Liquid at standard temperature and pressure with a 
pungent, ammoniacal odor. Hydrazine is highly soluble in water, but the mixture fumes in 
air. Hydrazine is highly toxic and a possible carcinogen. 

Environmental reIeases of hydrazine are not expected to be persistent. Releases to soil 
would be expected to evaporate quickly. The portion that infiltrated would be adsorbed and 
decomposed on clay surfaces under aerobic conditions. It is possible that releases to soil 
could pose a leaching hazard. 

Hydrazine released to groundwater systems would evaporate or undergo degradation. 
Degradation rate in water is dependant on pH, temperature, dissolved oxygen, hardness, 
and the presence of organic material. The degradation rate increases under aerobic 
conditions, increasing organic matter, alkaline conditions, and/or in hard water (metalic 
ions). The estimated half-life fox hydrazine in water is 1 to 10 days. 

Because hydrazine readily reacts with oxygen, atmospheric releases are also not expected to 
persist. Hydrazine is degradable with an estimated half-life of less than one day. 



HYORAZtNE ANALYllCAL METHODS AND RESULTS 

Hydrazine Uses 
' " R  

The main industrial use of hydrazine is in the manufacture of plastics, where it is used to 
produce porous plastics such as styrofoam packing material. Hydrazine added to the liquid 
plastic decomposes into nitrogen gas, which causes the plastic to foam and produces the 
porous texture. Production of agricultural pesticides is another major use of hydrazine. A 
variety of substituted hydrazines have been used as fungicides, herbicides, insecticides, and 
plant growth regulators (Zumdahl, 1993). 

Hydrazine has some specialized uses, including rocket fuel and nuclear fuel processing. It is 
also used as a reducing agent for metals. 

At the CNC hydrazine may have been used as a corrosion inhibitor in boiler feedwater, The 
presence of hydrazine in the feedwa ter reduces the oxidation potential of the feedwater and 
provided a source of electrons to reduce the valence state of the metal surfaces once 
oxidized. 

Analytical Methods 
There is no EPA approved analytical method for hydrazine. Two analytical methods are 
available to quanhfy the amount of hydrazine in groundwater and soil; a colorimetric 
method and the ion chromatographic (IC) method. These methods and their limitations are 
discussed below. 

Colorimetric Method - ASTM 
In the colorimetric method reagents (pdimethylaminobenzaldehyde in methyl alcohol and 
hydrochloric acid) are added to the water that react with hydrazine and turns the solution 
yellow (p-dimethylaminobenzalazine). The intensity of the color is dependant on, and 
proportional to, the amount of reagent that has reacted with the hydrazine. An adsorption 
spectrometer (set at 458 nrn) measures the intensity of the color to determine the 
concentration of hydrazine in the sample. This method is recommended for concentrations 
between 5 and 200 pg/L. 

Results obtained from the colorimetric method are prone to false positives. The color 
comparison is sometimes done manually. This can lead to reading errors. Turbidity, other 
colors adsorbed at nearly the same wavelength, and dark colors can also influence an 
accurate reading. Use of a spectrophotometer controls the manual reading errors, but the 
other interferences discussed will continue to impact the results. Additionally the presence 
of aromatic amines will interfere with the results. 

Ion Chromatographic Method 
In the ion chromatographic method samples are filtered, acidified, and injected into a cation 
exchange column where the eluted chemicals are measured. Chemicals are identified based 
on retention time in the column compared to known standards. The amount of the chemical 
present is determined by analyzing a known amount of the chemical in a series of standards 
and determining a response factor. The magnitude of the elutant peak is compared to the 
calibration curve to calculate a concentration. This method can detect hydrazine 
concentrations between 10 and 100 pg/L. 



WDRAZINE ANALYTtCAL METHODS AND RESULTS 

False positives may also occur in the IC method. Hydroxylamine elutes approximately 15 
seconds before hydrazine. Concentrations of hydroxylamine greater than about 30% of the 
hydrazine concentration could result in a decrease in accuracy of the hydrazine 
measurement. High concentrations of iron (Fe+2), manganese (Mn+2), and cobalt (Co+*) can 
interfere with peak resolution. The presence of peroxides may also interfere with the 
accurate determination of hydrazine. 

Groundwater Sampling Results at SWMU 8 
During the RFI, more than 50 monitor wells were sampled and analyzed for hydrazine in 
the area of SWMUs 8 and 9, using the colorimetric method. Hydrazine was reported in the 
samples from many of these wells at concentrations from just above the detection limit (5 
pg/L) to 20,800 pg/L. However neither a distribution pattern nor a likely source area was 
apparent. 

Ln March 2002, approximately half of these wells were re-sampled and analyzed for 
hydrazine. The analytical results from these samples are presented in the attached table. 

Reported concentrations of hydrazine in the March 2002 samples analyzed using the 
colorimetric method ranged from 6 to 61 pg/L with 23 of the 27 samples having reported 
concentrations of hydrazine. Because hydrazine was not expected to persist in the 
environment, CH2M-Jones evaluated available analytical methods for hydrazine . All of the 
hydrazine results were determined using the colorimetric method and manual reading. 

In an attempt to venfy the previous data, CH2M-Jones collected and analyzed 34 additional 
samples using the same method in June 2002. However, the laboratory had updated its 
hydrazine method by ceasing its manually reading of the results in favor of an automated 
spectrophotometer. The spectrophotometer eliminated manual reading errors. Ten of the 34 
samples were split samples, with one sample analyzed using the colorimetric method (with 
spectrophotometer readings) and one sample analyzed using the IC method. 

For these samples, mydrazine was reported only in a single colorimetric sample 
(008GWOOlM6,llO pg/L). This sample was also analyzed using the IC method. Hydrazine 
was not detected in the IC method sample. 

The June 2002 sampling effort included re-sampling monitoring wells H009GW004, 
H009GW013, and H009GW024. These three w e h  had previously reported concentrations of 
hydrazine of 13,900 pg/L, 14,000 pg/L, and 20,800 pg/L respectively, based on the 
colorimetric method. The sample collected from HOOSGW013 was analyzed using both the 
colorimetric and IC methods. Hydrazine was not detected in any of the samples collected 
from these wells. The analytical data from the March and June 2002 sampling events are 
presented in Appendix D and the data validation summary is included in Attachment E of 
the RFI Report Addendum/CMS Work Plan. 

Conclusions 
Analytical results based on the colorimetric method appear to be false positives associated 
with the method used or interferences. Hydrazine was not detected in the most recent June 
2002 samples collected at SWMUs 8 and 9 using the IC method. The sample results based on 
the colorimetric method using an automated spectrophotometer, rather than manual 



HYDRAZINE ANALYTICAL METHODS AND RESULTS 

readings, also resulted in almost complete contradiction of reported results from the March 
2002 sampling event. These data demonstrate that the reported detections of hydrazine from flT 

the colorimetric/manual reading method are not reproducible using the IC or the 
colorimetric method/automated reading method. 

Based on these data, hydrazine does not appear to be present in the groundwater as initially 
suggested by the samples collected and analyzed using the colorimetric method/manually 
reading method. Continued monitoring for hydrazine is not warranted. 

References 
Zumdahl, S. Chemistry, Third Edition, Heath and Company. 1993. 
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Site: SWMU WAOC 636 
Media: Sulfate Soil 
Units: WWm 

Chemical: Aroclor-1260 
CASRN: 

STATISTICS 
N 40 
Detects 6 
FOD 20% 
Mean id Detecl 0.287 
Mii d Deteu 00065 
Max of Detect 0.92 
Best Estimate d Mean (arithmetic) 0.081 
Best Estimated Mean (geometric) 0.035 
N d -  at tR DL YES 

95% UPPER CONFIDENCE UMlTS FOR MEAN 
UCL95 Normal 0.13 

I-statstk t .70 
UCL95 Lognormal 0 08 

H-s ta t~k  2 25 
UCL95 Nonparametnc 0.019 
UCL95 Bookstrap 0.1 29 

95% UPPER TOLERANCE INTERVAL 
UTL95 Nwmal 0 410790485 

m r a Q e  95% 
UTL95 Lognomd 0.185550063 

mverage 95% 
UTL95 Nonparametric 0.92 

 caw^ 98% 

DISTRIBUTION TESTlNG 
Populalion 1s bost doscnbed as: NONPARAMETRC 

Notes: 
1. W populalh d c e  nof M normal or kgmmal dsIfibibutlon. heck 12-0 ploPs and W-test values. The population may be dose enough lo one d h e  d s t m s  
to wbjedively selecl a normal or lognormal mribotirn. 
2. FM site data. 1 the seleckd U C M  exce6ds the Max Da&, the Max Detect should be chosen as the EPC. 
3. Lognormal UCL or Un values caculated for less U m  30 samples may be wdafy mfiaated 
4 fl  there is >go% nondelectim, R is generally impossiMe to cadulate a UTL or UCL wlm any level d ddence .  



Site SWMU 8/AOC 636 
Media. Surface Sod 
Un~ts W K g  

Chemical 
CASRN 

STATlSTlCS 

Antimony 

- 

N 44 
Detects 3 
FOD 7% 
Mean of Detect 5.167 
Mln of Detect 1.5000 
Max of Detecl 7.60 
Best Estlmaie of Mean (arithmetic) 1.79 
Best Estimate of Mean (geometnc) 0 9 
Nondetects at It2 DL YES 

95% UPPER CONFIDENCE LIMITS FOR MEAN 
VCL95 N o m l  2.2 

S%UPPERTOLERANCEIMRVAL 
UTL95 Normal 4.749657057 

DlSTRlBlCnON TESTING 
Population is best deaaibed as: NONPARAMETRIC 

Notes: 
1. H popuhlion does mt M normal or lo~nomd distribution, chedc Q Q  plots and W-test values. The population may be dose enough to one of thoae dlstributiom 
to subJectively select a n o d  or lognormal distribution 
2. For site dam, n @a selecled UCL95 exceeds Vie Max Detecl, the Max Detect should be chosen as the EPC. 
3. Lognwmal UCL or Lm values caculated for less h n  30 samples may be widely inflated 
4. It there is >90% mndetectton, II IS generatty i-ble to caclulate a UTL or UCL with any level of confidence. 



S~te SWMU 8/AOC 636 
Media. Surface So11 
Unlts- M S  

Chemical: Arsenic 
CASRN. 

STATISTICS 
N 46 
Detects 45 
FOO 98% 
Mean of Detect 9.670 
Mm of Detect 0 6300 
Max of Detecl 150 00 
Best Estimate ol Mean (arbihmetk) 9.47 
Best Estimate ot Mean (geometric) 4.6 
Nondetects at 112 DL YES 

95% UPPER CONFIDENCE LIMITS FOR MEAN 
UCL95 Normal 14 9 

I-statistic 1.67 
UCLSS Lognormal 11.6 

H-slatistic 2.39 
UCt95 Nonparametric 2 7 
UCI-95 Bootstrap 14.6 

95% UPPER TOLERANCE INTERVAL 
UTL95 Normal 46 75690267 

coverage 95% 
UTL95 L o g n o ~ l  26 98863896 

WVeraQ8 96% 
UTL95 Noriparametric 150 00 

W V W g 8  98% 

MSTRIBWION TESTING 
Populat~on is best described as: LOGNORMAL 

Notes. 
1. tf population does nol fit normal or lognormal dlstributton, check Q Q  plots and W-lest values. The populaban may be close enough to one of those d~stributions 
to shjectively select a normal or Lognormal distribution 
2. For site data, if Ihe seleded UCL95 exceeds lbe Max k t & ,  the Max Detect should be chosen as the EPC. 
3 Lognormal UCL or UTL values caculated lor less than 30 samples may be widety inflated. 
4 If there is >90% nondetection, il Is generalty impossible to caclulate a UTL or UCL with any level of contidance 



Sate: SWMU 8/AOC 636 
Medaa: SuFface Soil 
Units W'hJ 

Chemical: Chromium 
CASRN. 

STATISTICS 
N 46 
Detects 45 
FOD 98% 
Mean 01 Detecl 14 713 
Min of Detect 3.7DW 
Max of Detecl 64.20 
Best Estime of Mean (arithmetic) 14.5 
Besf Esnmale of Mean ( g m t r i c )  10.4 
Nondelects at l R  DL YES 

95% UPPER CONflDENCE UMlTS FOR MEAN 
UCL95 Normal 17.9 

I-Statistic 1.67 
UCL95 LcglOrr~a! 18.1 

H - ~ l a M k  2.08 
UCL95 Nonparametric 5.9 
KM eoolstrap 17.8 

95% UPPER TOLERANCE INlERVAL 
UTL95 Normal 37 47101365 
-P 95% 

~ n 9 5  ~ognomra~ 39.31 395972 
wvemge 95% 

UlL95 Norpammemc 64.20 
mverage 98% 

DISTAIBUVON TESTING 
Populahon IS best described as: NONPARAMETRIC 

~~ 0.751 

W b. 0.889 
'%=om 0.945 

Notes: 
1. !t population does not fi l normal or lognwmal distribubon, chedc Q Q  plots and W-test values The populatjon may be close enough to one of those djSirjbuhns 
IO subjecffvely select a m l  w logmrmal distribution 
2 For site data, if the selected UCt.95 exceeds lhe Max Detect, the Max Detect shoutd be chosen as the EPC. 
3. Lognormal UCL or Un values cactdated for leas than 30 sanpfes may be widety inilated 
4 If there is >90% mndetecfion. il is generally inpxsible to cadulate a UTL w UCL wlth any level ol confidenee. 



sib: SWMU WAOC 636 
Me& Surface Soil 
Units: mmo 

Chemical: 
CASRN: 

Thallium 

STATISTICS 
N 46 
Delecls 4 
FOD 9% 
Mean of Detea 0 723 
Mm ol Deted 0.4200 
Max of Deted 0.92 
Best Estimated Mean ( a n t h k )  0 84 
Best Estimated Mean (geanetric) 0.5 
Nondeleds at ln DL YES 

95% UPPER CONFIDENCE UMTTS H)R MEAN 
UCL95 Normal 1 1 Exceeds Max Detect 

1.67 
1.1 Exceeds Max Detect 
2.28 

UCL95 Nmparameth 0.215 
UC W kdstrap 1 .OE Exceeds Max Oelect 

95% UPPER TOLERANCE INTERVAL 
UTL95 Normal 248[123996 

Coverage 95% 
UTW5 tognarmal 2.682390%1 

merape 95% 
UTW5 Nmpararnetric 0 92 

merage 98% 

DISTRIBUTION TEST)ffi 
Population is besl described as: NONPARAMETRC 

Notes: 
1 I populahar does nd fit normal or lognormal dstibulion, check QU p4ot$ and W-test values. The population may be dose enough to m e  cd those dslributions 
to subjectively seled a nwmal or bgrocmal dsbilwiim. 
2. For site data, i4 the selected UCL95 exceeds the Max Detect, the Max Detect should be chosen as the EPC. 
3 Lognormal UCL or UTL values caarlated fw 1- than 30 samples may be w W y  inflated. 
4. It there is S O %  nwdetection, il is geneatly irnpmsible to cadulate a 1Fn or UCL with any level d oonfidence. 



APPENDIX I 
PAH Results in Surface Soil Used lor BEQ Calculation 
RFI Report Addendum 8 CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Sample Concentration Date 
Anatyte Locat ion (mglkg) Qualifier Collected SSLa Mean valueb 

SWMU 8AOC 636 APPENDIX I DOC 



RFl REPORT ADDENDUM h CMS WORK PLAN. SWMU UAOC 636, ZONE G, REV 1 

APPENDIX 1 
P M  Results in Surface Soil Used for BEQ Calculation 
RFl Report Addendum & CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Sample Concentration Date 
Analyte Location (mglkg) Qualifier Collected SSL" Meanvalueb 

SWMU 8-AOC 636 APPENDIX I.DOC 



RFl REPORT ADDENDUM d CMS WORK PLAN, SWMU WAOC 636, ZONE G, REV 1 

APPENDIX I 
PAH Results in Surface Soil Used for BEQ Calculation 
RFl Reporf Addendum & CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Sample 
Analyte Location 

Concentration 
(msn<s) 

Date 
Qualifier Collected SSLa Mean valueb 

SWMU BKAOC 636 APPENDIX I DOC 



RFI REWRT ADDENDUM L CMS WORK PLAN. SWMU WAG€ 636, ZONE G, REV 1 

APPENDIX l 
PAH Results in Surface Soil Used for BEQ Calculation 
RFI Report Addendum & CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Sample Concentration Date 
Analyte Location (mg~kg) Qualifier Collected SSL* Mean valueb 

SWMU 8-AOC 636 APPENDIX 1.m 



RFl REPORT ADDENDUM & CMS WORK PLAN. SWMU [YAW 636, ZONE G, REV 1 

APPENDIX I 
PAH Results in Surface Sol Used for BEQ Calculation 
RFi Report Addendum & CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Sample Concentration 
Analyte Location (m9fk!3) Qualifier 

Date 
Collected SSLa Mean valueb 

SWMU RAOC 636 APPENDIX t.DOC 



RFl REPORT ADDENDUM L CMS WORK PLAN. SWMU WAOC 636, ZONE G, REV 1 

APPENDIX I 
PAH Results in Surface Soil Used for BEQ Calculation 
RFI Reporl Addendum & CMS Work Plan, SWMU 8/AOC 636, Zone G, Chadesfon Nava! Complex 

Sample Concentration Date 
Analyte Location (mg/kg) Qualifier Collected SSLa Mean valueb 

Chrysene GOOBSBOI 

G008SB02 

G008SB03 

G008SB04 

G008SB05 

G008SB06 

G008SB07 

G008SB08 

SWMU RAM: 636 APPENDIX l.DOC 



RFI REPORTADDENDUM & CMS WORK PLAN. SWMU 81AOC 636. ZONE G. R N  1 

APPENDIX I 
PAH Results in Surface Soil Used for BEQ Calculation 
RFI Report Addendum & CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Sample Concentration Date 
Analyte Location (mglkg) Qualifier Collected SSLa Mean valueb 

Chrysene G008SB10 

G008SB 1 3 

G008SB1 4 

G008SB15 

G008SB16 

G008SB17 

G008SB19 

G008SB20 

G008SB22 

GOO85823 

G008SB24 

G008SB26 

G008SB27 

G008SB29 

G008SB30 

G008SB001 

G008SB002 

G636SB001 

G636Sf3002 

G636SB003 

G636SB004 

G636SB005 

G636SB006 

G636SB008 

G636SB009 

G636SBOll 

G636SB012 

G636SB013 

G636SB014 

G636SB015 

SWMU 8_AOC 636 APPENDIX f.DOC 



R f l  REPORT ADDENDUM & CMS WORK PLAN, SWMU WAOC 636. ZONE G. REV 1 

APPENDIX I 
PAH Resutts in Surface Soil Used for BEQ Calculation 
RFI Reporf Addendum & CMS Work Plan, SWMU #AOC 636, Zone G, Charleston Naval Complex 

Sample Concentration 
Analyte Location (mglkg) Qualifier 

Chrysene 66365801 6 0.39 U 

GFDSSCOI 6 0.78 U J 

Date 
Collected SSLa Mean valueb 

SWMU 6-AOC 636 APPENDIX 1.m 



Rfl REPORT ADDENDUM & CMS WORK PLAN. SWMU WAOC 636.ZONE G. REV 1 

APPENDIX t 
PAH Results in Surface Soil Used for BEQ Calculation 
RFI Repod Addendum & CMS Work Plan, SWMU 8/AOC 636) Zone GI Charleston Naval Complex 

Sample Concentration Date 
Analyte Location (mglkg) Qualifier Collected SSLa Mean valueb 

Dibenz(a,h)anthracene G636SB001 

G636SB002 

G636SB003 

G636SB004 

G636SB005 

G636S8006 

G636SB008 

G636SB009 

G636SB011 

G636SB012 

G636SB013 

G636SB014 

G636SB015 

G636SB016 

G636SB017 

GFDSSC012 

GFDSSC014 

GFDSSCOI 6 

SWMU LAOC 636 APPENDIX I.DOC 



R f l  REPORTADDENWM & CMS WORKPLAN. SWMU WAOC 636, ZONE G. REV 1 

APPENDIX l 
PAH Results in Surface Soil Usedfor BEQ Catculation 
RFI Report Addendum & CMS Work Plan, SWMU 8/AOC 636, Zone G, Chadeslon Naval Complex 

-- 

Sample Concentratlon Dale 
Analyie Locat ion (mgkg) Qualifier Collected SSLa Mean valueb 

SWMU BAOC 636 APPENDIX I WC 



RFI REPORT ADDENDUM d CMS WORK PLAN, SWMU WAOC 636, ZONE G, A N  1 

APPENDIX I 
PAH Results in Surface Soil Used for BEQ Calculation 
RFI Report Addendum & CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleston Naval Complex 

Sample Concentration Date 
Analyte Location (mglkg) Qualifier Collected SSLa Mean valueb 

Historic Surface Soil Locations Not Representative of Site Conditions Based on 1M Excavation Area 

SWMU 8-AOC 636 APPENDIX I WC 



RH REPORT ADDENDUM L CMS WORK PLAN, SWMV WAOC 636, ZONE G. REV t 

APPENMX l 
PAH Results in Surface Soil Used for BEQ Calculation 
HFI Repod Addendum & CMS Work Plan, SWMU 8/AOC 636, Zone G, Charleslon Naval Complex 

- -  

Sample Concentration Date 
Ana lyte Location (mg/kg) Qualifier Collected SSLa Meanvalue' 

Chrysene G008SB09 

Q008SBll 

G008SB12 

G008SB18 

G008SB21 

G008SB25 

G008SB28 

G008SB31 

G008SB003 

G636SB007 

G636SB010 

Dibenz(a,h)anthracene G008SB09 

G008SBll 

G008SB 1 2 

SWMU 8-AOC 636 APPENMX I.DW 



RFI REPORT ADDENDUM & CMS WOAK PLAN, SWMU 81AOC 636, ZONE G. REV 1 

APPENDIX I 
PAH Results in Surtace Soil Used for BEQ Calculation 
RFI Report Addendum & CMS Work Plan, SWMU WAOC 636, Zone G, Charleston Naval Complex 

Sample Concentration Date 
Analyte Location (mglkg) Qualifier Collected SSLa Mean valueb 

a Generic soil to groundwater soil screening level (SSL) with a DAF=10 except for VOCs which were screened 
using SSL (DAF=l).SSLs were obtained from the Soil Screening Guidance: Technical Background Document 
(EPA. 1996). 
b Mean value is calculated when using non-detects at half the laboratory detection limit. 

Concentrations in bold and outlined text exceed the appropriate screening criteria. 

mgkg milligrams per kilogram 

NA Screening criteria not available for the referenced compound. 

= Indicates that the analyte is detected at the concentration shown. 

U Indicates the analyte was not detected above the laboratory detection limit. 

J Indicates an estimated value. A 'J" qualifer may signify that the concentration is below the PQL, or that the 
'J" has been applied as a result of the data validation. 

SWMU 6-AOC 636 APPENDIX I.DM: 
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